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The Controller 

EVERYTHING'S UNDER CONTROL. THE BSR SYSTEM X-10. 



fldTARiUMH SKYLIGHT CORPORATION 
75 Channel Drive. Port Washington, N, Y, 11050' ( 5 1 G I 883-5000 



FOR THE MAN WHO HAS EVERYTHING. 
SOMETHING TO CONTROL IT WITH. 



THE BSR system x-icr 

THE CONTROLLER 



Jusl plug rt in (no 

special wiring is 
needed), and you can 
control up to 16 lights 
and appliances 
anywhere in the house by 
simply pressing a lew buttons. 
And when you can turn on the 
TV dim the lights or turn them 
all oft wrthout getting up from 
your easy chair, you're in 
control. 

For under £90’ the 6 SR 
System X-10 Starter Kit comes 
with a command console and 
enough modules to control 
lights and appliances at three 
locations. So the man who has 
everything doesn't have to 
have a lot of money to own one. 
■ManulacUrfflr & suggested cerajl price 
BSP [USA] Lid.. Biauvetl NY 10913 
BSR [Canada | Ltd . Toronto. Qnt 
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ventilating skylight 



Bring mere tight and vent i tat ion into your home. . . upstairs 
bedrooms, inside baths, porches and dark kitchens. Solve the 
dormer problem. One day installation^ Weather-tight and 
waterproof. Pfease write or ohone for illustrated literature. 
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...n: I. rj By I'M* time' he Wei -i ,5 iJhiver 
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Company 
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f< •■ .j KJfisil d* ■ for ihr Tbinm SL f? as we 
know it today 

Retort fd. nt. i 'n got his hands on 1 
Itii- -I hr in m jL R w , v , j jumpy. ji m tori 
. ih. hi M ill am |iji i* the .in era ,ir d 
live v -tirs ;,itor h iii '.f(imio:| it into the 
Itght . ompatit. um^pt i tedty nigged 
Olympus DM- I. 

Anmzingty.es lhi?t amura shrunk, 
dm n|n el lealon-s got larger T Mi 
vii vVi-iin. r inf ? k iid ami bright The 
controls: roomy I ho ; hotter release 1 
de i(Rr-i d wilt i in. ■ linger in u'.iint 

Eli: was lIi ■; ompii .tn'd tlsjugli 
I he US' -of new matenals Ni -w \< - ign 
Ann i om maud mg ii all Hu startling 
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OM ] at lually i " nil ininit. flieOM 2 
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during the actual instant ol expo 
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the i id in in d dir ... manner Maihni 
lias t ri ated the Olympus OM ID A 
lully (iiiTomai'L 1 a morainal k-hyuu 
is 1 1 u us. and shoot Ann d's l e ! with 
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300 « ornponenls lhat are uscompai t 
. i ■- th<- m.-r.i- themselves Imagmi?, ri 
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designed and made 1 hem. 

F or information wntr Olympus 
Woodbury, NY 11797 



BEHIND THE GENIUS OF 
OLYMPUS CAMERAS IS A GENIUS 






LETTERS 

TO THE EDITOR 

Up a tree 

The October PM arrived exactly one 
week after Hurricane Frederic dev- 
astated Mobile, Ala.. and I couldn’t 
have been mote relieved to see the 
article on tough cuts (How ?o M<t ke- 
ttle Tough Cuts with Voift Chain 
Saw, page 120), With over 20 large 
pine trees either broken, uprooted 
or toppled* I was able to do the nec- 
essary tree work safely. 

One prohlem in the article was tile 
artist's drawings of the Treemsn’s 
knot on pu.ee 127 {figures 2 and &). 
Shouldn't the tail from the waist 
loop wrap three times around the 
main tail and then pass between not 
behind, the waist Loop and the main 
tail rope? 

DAVID U DABNEY 
MOBILE, ALA. 

Here in the Northeast, the standard 
tree-climbing rope is hfc-in. dim by 
120 ft. long in m anil a- Anything 1 
larger is just too bulky to handle 
safely in a tree. 

The power-saw rope should be put 
as high as the climber's safety lino 
and in tin? tree's center. That way, 
you can reach either side of the tree 
easi ly. 

Since I have been ill the tree-work 
business for lk years, 1 enjoyed this 
article very much. 

LOYAL L. AVERY Ml, 
WAKEFIELD, MASS, 

Never, never use a limb aw a crotch 
for securing your safely rope. Pass 
the climbing rope around the main 
trunk— and use the limb only as a 
"stop.' 5 

R.fL CARMICHAEL 
BETTENDORF, IOWA 

The technique shown on page 12k for 
pulling a limb dear of a building 
only shows a small part of this com- 
plex operation. Three bull ropes arc 
needed to la? tied to this one branch 
to safely maneuver the branch clear 
of the building, This maneuver 
requires the use of two or three 
ground men. 

It taken years of experience to be- 
come a competent tree climber* , . If 
your readers attempt to remove a 
tree without proper equipment, 
knowledge and skill, they could pos- 
sibly cause themselves serious inju- 
ry 

JAMES EVANS. ['RESIDENT 
MUNICIPAL AKPOK ISTR ASSN. 

STATE COLLEGE. I 1 A. 



Felling nuisance limbs is a haz- 
ardous t a n k . We did not mean to leave 
our readers with the impression that 
it should he attempted without learn- 
ing the skills beforehand. We'd like to 



TREEMAN'S KNOT 




if Art ft A: the readers who wrote with ad- 
ditional tips and cautions — and also 
for catling our attention to the art- 
ist's mistake on page t£7 (tig it res 2 
and ,¥j* The diagrams above show the 
correct steps for tying a tree man's 
knot, properly called a taut -line 
hitch. 

Refreshing 

The article on NASA's energy-con- 
serving home {Our Year in. NASA's 
Far-Out House, page 77, June 79} 
was one of the best I've read on the 
subject, Energy-efficient living has 
indeed become a necessary condi- 
tion of future survival, It's refresh- 
ing to see that PM is ns concerned 
with environmental problems as it i« 
in sharing helpful hints from its 
readers, Keep up the good work, 

J.E. POPDL1S 
BELLE FONTE, PA, 

Cone caveat 

Firewood: The Horn- Ago in Fuel in 
the September PM (page 125) did not 
make deur that the use of a cone- 
shaped splitter on o car equipped 
with a limited -slip differential is n 
highly dangerous procedure, 

W. BEEN HEIM 

OROVILLE, GA 

A cone-shaped splitter should nev- 
rr hr used on <j co r equipped with lim- 



ited-slip if the opposite wheel is on 
the ground, A person bugs a car 
equipped with Posit ruction (or any 
other kind of differential lock) so 
t hut power wilt be applied to hath rear 
wheels equally. This option will pre- 
vent the drive wheel from turning 
■ freely and could easily cause the cur 
to ju nip the jack. 

Owners of the cone -type splitters 
should read their manuals thorough- 
ly before attempting to use the device. ! 
Install the emergency stop-button as 
directed* 

A missing engine 

The article PM Follow-Up : The DC- 
10 [PM Briefs , page 7*3, Oct, '79), re- 
garding breakaway engines from 
wide-body jets, reminded me of an 
incident that occurred in 1971 or 
1972. 

An Air Force C-6A at Altus AFB, 
Okla.j was running up its engines 
prior to takeoff. When takeoff thrust 
was reached, one of the outboard 
engines separated from the pylon, 
“flew 1 ’ tip and back over the wing, 
and finally landed in a field about 
half a mile away! To my knowledge, 
it did not strike the empennage (tail 
section). The Air Force probably 
will not want to admit to this inci- 
dent. but perhaps other readers can 
supply more details. As a pilot, 1 
appreciate your coverage of aviation 
safety topics. 

E.S. SUMMEHFIELD 
i FORMER) t’AfT.. UHAF 
HIGHLAND, CALIF- 

Dowrv under devotee 

J enjoyed your spread on the latest 
small computers {Home Computers 
Thai Plug In and Gof page GG, Aug. 
79)* 

In this country, alt the most recent 
developments and technical infor- 
mation are slow to filter through to 
the average person. I'm thunkful 
that PM allows mo to keep my finger 
on the world pulse of inventions and 
innovative products. 

MURRAY SMITH 
AUSTRALIA 

Correction 

On page 106 nf the article A ti xifinry 
Heaters Put Heat HA r re You Need ft 
(Dec. 70) t the price (riven for Gold 
Bond's Panel eotric ceiling panels 
was incorrect. Installed in a finished 
ceiling, the price is approximately Id E 
per sq, ft. The panels alone are shout 
70 cents per aq. ft, 
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OMC TURNING 
■SOLD MW 



iJMm. 



Visiting new harbors with Jean* 
nip end the kids „ , . that's where I 
find my fun. 

But sometimes things can 
get a little crowded. That's why t 
insisted on OMC for our new 
boat. 

!| all started when I used a 
friend's boat with an OMC. ft tet 
me torn in about half the distance 
of any stem drive boat I ever 
handled. 

My dealer explained the 
reason . . . OMC Turning'"*, Other 
stem drives pivot 6(Tside to side. 
The OMC Stern Drive pivots up to 
90° for tighter turns and more 
maneuverability 

So, my OMC really makes 
the difference — especially In 



close quarters, 

OMC Turning sold me. It 
could sell you, too, 

You could also be sold on 
OMC's tinge r I ip-contro lied 
SelecTrim lM for pulling a skier or 
planing out with a boatfull. Or. 
have the boatbuilder install Pro- 

GMC makes the difference. 

OMC 

STERN DRIVE 

OMC S1EHhaN4UE 

A FWSDUt 1 CH4UP Of UU1 M*H I rut CCRHAi! IUru 

J14*C:FfrTNALJLVC.hiJ[ WAUPLlCiAb ILL(fHJ«» 60011 

f Ha m i m m ** i ns a r t vmnupi *hu it* 



set Trim’"" for best overall per- 
formance. 

And if you trailer a lot you’ll 
want our exclusive 75* Hf-Tilt ". 
Easy in and easy out with 25% 
more clearance whether launch- 
ing or changing a prop In the wa- 
ter, 

OMC also offers you Tru- 
Course\ power or mechanical, 
steering that never Tights back" 
and Uni-Mount IM for less noise, 
vibration, and a more relaxed 
ride. 

Ask an OMC owner. Write us 
for more information and go see 
your dealer. He's in Ihe Yellow 
Pages under "Boats" 

Then specify total perform- 
ance. Specify OMC. 

1*7$ LH.I h.urri Mir.-i.’ ,1 1 kHT> 








When we say our brand-new 
Yamaha Tri Moto will out-pull, out- 
run and out-fun anything in its class, 
we’ve got our reasons: 



tremendous pulling power (Although 
it's not recommended, a Tri Moto 
has been know n to pull a two-ton 
Chevy- with the Chevy’s brake on* ) 



1 For one, it’s a nearly indestructible 
workhorse able to perform just 
about any job in anything from fresh 
plowed fields to sloppy mud and 
hardpack snow. 

2 For another, it's a quick, responsive 
recreational vehicle, capable of 
taking you up mountains, down val- 
leys, even through swamps (if that's 
your idea of a good time)- 

3 At the heart of this versatile ma- 
chine is a 123cc two-stroke engine 
that gushes power and torque like an 
oil well. Rugged, reliable and simple, 
as only a rwo-stnoke can be. 

4 And Yamaha’s Autolube system 
relieves you of the responsibility and 
mess of pre-mixing the gas and oil 
while maintaining the ideal oil/fuel 
mixture for longer engine lifeThere's 
even an oil reservoir light to tell you 
when it's finally time to fill 'er up. 

5 The transmission, 
kicked into life by an 
automatic centrifugal 
clutch, has five foot- 
operated forward 
speeds, including an 
ultra low with 



6 A Capacitor Discharge Ignition 
means not only maximum perfor- 
mance and efficiency, but 
no breaker points to 
wear out or adjust 

7 The riding position 
on a Tri Moto is the 
direct result of our 
unique seat and 
frame design. 

The benefit is 
remarkable 



stability fora three wheeler, even 
running side hill. 

8 Up hill or 
the specially 

designed front fender keeps 
mud from accumulating on the 
underside. 



9 Big, fat, cord-type tires provide 
amazing traction over terrain that 
would bog down lesser three-wheel- 
ers TheyYe also 
tougher to cut than 
low-pressure 
balloon- type tires. 

10 There's a disc 
brake in the rear 
for plenty of fade- 
free stopping power, 

11 And an ingeniously engineered 
system waterproofs the air cleaner 
and carburetor just one more 
example of perhaps the best advan- 
tage of all. 

12 It’s a Yamaha. 

YAMAHA 

When you know how they re built 



Always wear a helmet and eye protection. 
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Hey, now I remember! 

Calculators have evolved beyond be- 
ing mute mathematicians for add- 
in#? up the grocery receipts. Now 
they can function as a pocket-size 
memory for important dates, phone 
numbers and even messages, 

Sharp and Toshiba have both an- 
nounced alphanumeric calculators. 
Sharp calls its EL-6200 an ^execu- 
tive planner" and Toshiba refers to 
its new product as an "electronic do 
ary." By whatever name, we predict 
these devices will catch on. 

Both offer specially designed 
readouts that cun display not only 
numbers but the English alphabet. 
Sharp offers 37 memories to Toshi- 
ba’s TO wherein the user can store 
all sorts of information. 

Enter your wife's birthday, for ex- 
ample, and on the appointed day 
your pocket companion will stri- 
dently "beep” to alert you and dis- 
pi ay tiie spouse- related reason on its 
liquid -crystal face. 

The Toshiba can even link up to 
four alarms to one message. If you 
want it to say TAKE PILL four times 
in a day, then you can set it to sound 
off at each appropriate time. 

Keep business appointments, ro- 
mantic rendezvous and me mo- pad 
messages, all in unfailing electronic 




These electronic memo 
pads from Sharp (top) 
and Toshiba (right) store 
and recall any message 
or personal reminder. 



memories. {Just don't 
forget to take the cal- 
culator with you each 
morning) 



Check out new checkmaters 

Chafitz, in New York, recently un- 
veiled a whole new line of chess com- 
puters to replace those w r e reported 
on in our May r 79 issue (PM Crown a 
the Computer Cfteau Cfiamp t page 
IIS). Their flagship model, called an 
auto-response board, is truly an ex- 
citing innovation. Each square of 
the chessboard is equipped with an 
under-the- board sensor along with a 



i £ 1 S 
S!*» 



$ s 
a o 



X X 



if ii 



£ I 

U- 



s SIS: h 






The great equalizer 

Frequency equalizers, il properly used, can 
be a welcome addition to many a sl&reo- 
phile's equipment shell. Each confrOi gov- 
erns one range of frequency response 
[some offer dual controls, one for each 




TREBLE BOOSTED 



speaker, in every range) As we show 
above, you can re-arrange your music k> suit 
yourself or your acoustical environment. But 
be warned. A great equalizer cant compen- 
sate for poor speakers or faulty amplifiers’ 



visible light. Move a piece, and the 
computer senses it and responds by 
illuminating a light on the square it 
wishes to move to. This eliminates 
keyboard entry. Unfortunately, the 
list price is a very steep $875. 

Chafitz has also developed a mod- 
ular game system, which includes 
chess, backgammon and checkers* to 
retail at $375* The latest in the "Bo- 
ris" series of chess games is the Bo- 
ris Diplomat, selling at $119. 

Do the new machines play better? 
Well, we hope to try out some of 
them, as well as those from other 
manufacturers such as Fidelity 
(Chess Challenger). In particular. 
Fidelity's new Chess Challenger 7, 
with hundreds of preprogrammed 
openings, looks very interesting, 

i Back tc the shop blues 

We receive a lot of unsolicited books 
for review — but we hardly ever read 
one so intently as we did Barry 
Deutsch’g, How to Avoid TV Repair 
Rip-offs, In tho past I have had some 
horrendous experiences with TV re- 
pairs, but armed with this book. 1 
think I could have avoided most of 
those problems. 

Deutseh is a consumer lawyer who 
is the Director of Repair Services for 
New York City’s Department of Con- 
sumer Affairs* He’s heard it all 
when it comes to unscrupulous re- 
pair practices* 

The book guides you through pick- 
ing a repair shop, to understanding 
the contract, to knowing what to do 
| if you're unhappy with the final re- 



sults. While parts of the book's nar- 
rative may be a bit self-conscious* 
the information is indispensable. 

The book is available by mail order 
for $2,95 postpaid from Fight Back 
Publications, 2718 Ocean Ave.* 
Brooklyn, N.Y. 11229. It includes a 
money-back satisfaction guarantee* 

Room for one more? 

Believe it or not, even outer space 
can be used up. Currently, 
communications satellites must be 
at least five degrees apart for good 
Earthside reception — and almost all 
available space directly above the 
Earth's equator has been taken! 

General Telephone and Electron- 
ics (GTE) has announced a new type 
of antenna for Earth receiving sta- 
tions. Called a "low sidplobe sys- 
tem*' 1 it can separate signals from 
more closely packed satellites. As 
more satellites are launched, such 
antennas will have to be developed 
even further. After all, you just 
can't stack satellites like so much 
cord wood, iw 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous 10 Your Health 






R. .1 P>v, r:tmds ToSacco Co 










NOTES 
FROM THE 
EDITOR 



W hftri JfOU want a job done* ask a matt who's already busy, goes the 
old saying. It worked for us when we wanted to have three new 



Volkswagen models tested (page SS) 
Editor, did the driving for us dur- 
ing the same week that he competed 
in the Internationa] AD AC 24 Hours 
at NUrburgring, Germany, and then 
(while shaking off jet lag} roared 
around the Lime Rock, Conn., track 
at the annua] Test Day sponsored 
by the International Motor Press 
Assn. The new Volks wa gens were 
up in Vermont — another trip for 
Gary — where he gamely put them 
through their paces in snow. 

It may seem like too much, but 
publication of Gary's newest book 
occurred while all the traveling and 
driving was going on. The book, 
Mustang, The Complete History of 
America's Pioneer Pony cor, comes 
from an author who has served as 
main propulsion assistant on Navy 
ships, flown Navy planes and served 
on the Genera] Motors engineering 
staff (including a stint as car teat 
engineer for the Corvette) < As they 
say, ask a busy man... 



. Gary Witzenburg, Detroit Auto 



Gary WlUentiurg 



Hit new book. 



Students at Massachusetts 
Institute of Technology bill 
their pedabpowered biplane 
as a craft that anyone can 
fly. We, too, suggest that it's 
everyman/i airplane. Rut 
we mast confess that when 
we looked over the office 
stalwarts with the intention 
of sending one off to pedal 
the M.I.T. machine (page 
120), we picked one of the 
brave, younger jocks who 
daily proves his “flying” 
skills by pedaling five miles 
to work in New York City 
Tom 3a hag Inn ped&Mng— without wing*. traffic. Bicycle commuting 

is a good pro flight exorcise, 
Tom Sahaghin admits, and be credits it with his ability to make an 
unusually long flight in the Chrysalis* 

Tom late] 1 observed with some wonderment that when the J)6-pound 
biplane was trucked to the flying site, the air in the truck weighed more 
than the airplane. fff 
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Introducing 
exactly 
what you 
need in a 
replacement 
window 
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Fiat Panda 



at All farfetched to consider the pos- 
sibility of diesel-powered LlJVs end 
X-body cars (Citation, Phoenix, Sky* 
Sark and Omega) in the near future. 
GM would surely have first dibs on 
exports of the 1, 8-liter, compression- 
ignition Four. The engine features a 
3, 5- second start, even in subzero 
weather, with its QOS (Quick On 
System), and is el aimed by the man- 
ufacturer to provide fiO-mph-plus 
motoring, Stay tuned. 



Mercedes for the museum 



Pgriecl bumper ear lor Italian 
traffic. Panda's robber protection 
wraps completely around lower body. 



Like the giant panda with its asynv 
metrical eye patches, Fiat's new 
mini is one of the few ears produced 
with half a grille. Slots on the Panda 
are designed into the left side only. 
They're all that's needed to provide 
the engine with cooling air: a two- 
cylinder, 652-cc mill doesn't require 
a whole lot of airflow around it to 
kee p i t s o pe ratio g te m pe r at u re op ti- 
mum. 

The new fwd Panda, now available 
in Europe, is the first of a new' gen- 
eration of economy cars that stretch 
a gallon further than ever, and 
squeeze every last cubic inch of inte- 
rior space out of modest overall di- 
mensions. We won't see the Panda 
here — certainly not while gasoline 
is still so reasonably priced, and no- 
where near $3 a gallon, as it is in 
Italy. 



Mercedes-Benz GP racer is now on view. 

As Speed Weeks at Daytona get 
ready to roll and the 1980 motor- 
sports season gets under way, many 
fans are already making plans for 
their Indy pilgrimage, Just added to 
the Indianapolis Motor Speedway 
Museum is this W165 front-engine 
race car, built for the 1939 Grand 
Prix of Tripoli. Two machines were 
built and they finished one, two. 
They wore never raced again due to 
a rules change after the race, so the 
car still sits on its original, specially 
developed Continental tires, only 
one race on the treads. 



it's got the standard equipment of 
the luxurious six-cylinder models 
power windows, central locking, air, 
power steering and more. The 
strong, economical Four has more 
than enough power for all the gear. 
The sensible luxury car is here! 

A Gemini for Citation? 



Volvo's GL concept 

One of my pet peeves ts how diffi- 
cult — or downright impossible — it is 
to get luxurious, high-level appoint- 
ments in a basic, standard-engine, 
economy sedan. All the plush op- 
tions are offered in the high-pow- 
ered, big-buck models only. This 
isn’t the case, however, with Volvo's 
new- for- 1980 GL model, It's four-cyl- 
inder under the hood, but elsewhere 



Volvo combined 240 and 26Q 
series to produce IhHtty, 
luxurious GL model. 



Isuzu diesel could power future GM cars. 



Isuzu Motors of Japan has just in- 
troduced that country's first small, 
diesel-powered passenger car. Gen- 
eral Motors has been taking a keen 
interest in this powerplant. Since 
GM has a significant financial inter- 
est in the Japanese company, it’s not 



Good news department 

The following items come from 
across the Atlantic and Pacific. 

■ MGBs will continue to be avail- 
able, production of the sports car 
having been extended to 1981 by BL 
Ltd, 

■ Honda has just introduced an 
overdrive automatic transmission. 
For now, the Li T-type" automatic is 
for home-market Preludes, but 
we're sure to see it here soon, m 
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Introducing the first new truck of the 80's... 



TOUGH NEW 1980 FORD 

with the best gas mileage rating of any 
American-built standard pickup! 



Ford totally redesigned its pickups to help meet the fuel 
needs of the 80’s; 19: MPG E PA estimate, 29 MPG highway 
estimator No other American -built standard pickup has ever 
achieved such a mileage rating. Plus Ford has the longest 
estimated range of any 1980 pickup. 

Tough 80 Fords give you more payload capacity than last 
year's models with comparable GVWR's. An all-new cab. 
Exclusive Twin-I-Beam front suspension. Aerodynamic 
styling. And more. 

See all the new 1980 pickups at your Ford Dealer, New 
4x4 ‘s with Twin-Traction Beam independent front suspension. 
Rugged new Six-Wheeler. Roomy new Super Cab. 



■ EPA Btllmtfti. Comquro thuro BillniAlaiiillh olbrw*. four mulsjugc* and 
r>ng4 may dJflar dapgndlnf on ip«d, dlilinao and wtalfivr. Aqtuil 
highway mlltigs and ranga win probably bo losa than •illrniltd. 
California frdJmgloi lower. Dlnala and caM rucks included. 

Ford pickups. Americas best sellers 

of the70's. on n. L. Polk ft Co. rpfl III rations) 




LONGEST RANGE 

(722) 1,102 

EST MILES HWr. MILES 

Sid. 72L ftd^Di.] i«nk plus opt. T2L 
[ tS'onl.J auxiliary tank ton LWB Slyla- 
sldesonly). Total; 144L {38 gals.). 



BEST GAS MILEAGE RATING 
of any America n-bu III 
standard pickup 
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EST, 

MWY. 

MRG* 



Standard 4 9L (300 CIO) Six with 
optional overdrive transmission. 




Alt-new cab Inferior. Mora lea 
room than test year. Now instrument 
panel. New anti-theft features like 
locking steering column, inside hood 
release. New options include AWt/FM 
stereo with fl -track or cassette player, 
underhood tool box 



FORD 



FORD DIVISION 
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Now, more than ever, it makes sense to 
build new skills and cash in on them. NTS 
gives you that opportunity -with solid 
training and exciting equipment to train 
on. 




NTS's special Project Method of 
instruction helps you quickly acquire prac- 
tical know-how in these exciting fields: 
ELECTRONICS We prepare you for the 

booming micro- 
processor field 
by having you 
work with your 
own micro- 
computer at 
home. You’ll not 
only learn how to 
troubleshoot it, but how to 
program it to do what 
want. 

Or, work with your own 
digital color TV or 2- 



meter FM transceiver in other courses. 

Whichever of our 14 electronics pro- 
grams you choose, count on working with 
the most exciting and innovative equip- 
ment offered by any home study school. 

HOME APPLIANCES Excellent full or 



part time income possibilities. Course 
covers repair and servicing of washers, 
dryers, ranges and small appliances. You'll 
work with top testing gear. 



ACT NOW TO DEVELOP YOUR 
POTENTIAL..WE GIVE YOU FOUR 
EXCITING WAYS TO DO IT, WITH 
EQUIPMENT AND TRAINING THAT 
MAKE HOME STUDY COKE AUVE! 




AIR CONDITIONING/HEATING Pre- 
pare for one of the most essential indus- 
tries in the world. Learn how to service 
commercial, industrial and residential 
heating and cooling equipment. We pro- 
vide excellent specialized equipment while 
you Jearn. 

AUTO MECHANICS Few technical 
fields can offer all the opportunities that 
the auto industry can. We offer "shop 
tested" instruction plus an impressive 
array of equipment, in- 
cluding a solid-state 
automotive oscilloscope. 

Learn engine diagnosis, 
motor overhaul 
and much 
more, 



ACT NOW ! SEND FDR OUR FREE COLOR CATALOG ON THE 
OPPORTUNITY OF YOUR CHOICE-TODAY! 

NATIONAL <“> SCHOOLS 

TECHhCAL-TPWOE TRAINING SINCE 1905 
ai£ Ham* Sludf Schools 

40CK- Sm^fi St Las AnqeUfs C*<l 90037 

NO OBLIG ATION. NO SALESMAN WILL CALL. 

APPROVED FOR VETERAN TRAINING. 

j NATIONAL TECHNICAL SCHOOLS 

l *000 South Ftgugfiaa Slreel, Las Angeles. CA 9003? 
i Pieaw send FREE color catalog « 

\ □ MlcrqCQrnpuier*/l*lcroPr«*Mor* n Audio Electron lot | 

f □ CommunicaNorts Electronic* □ Auto Mechanic* i 

* G Digital Electronic* □ Air Conditioning 

* □ Color TV Servicing □ Home Appliances ( 

] Name m Ann j 

j Address j 

5 Ap! City } 

] Slate Zip i 

I □ Check if intereslod in <5.1. inlormation. I 

j C Check it inEeresled ONLY in classroom (raining in ' 

j Los Angeles j 

L -J 
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What to look for in new 
direct-drive audio gear 



The secrets of direct-drive turntables and cassette 
decks are simple to unravel. Understanding them 
can help you to choose your next turntable or deck- 



by Art Zuckennan 

S omething wonderful has been 
happening to turntables. They 
have been shedding most of their au- 
die problems. Speed irregularities 
are being banished and zo is the 
low, rumbling noise that's known. 



appropriately enough, as rumble. 

Audio engineers have been chip- 
ping away at these problems for 
many years. But now they have 
achieved new standards oF excel- 
lence with a superior drive system. 
Jt is called direct drive, and in a rel- 
atively short time it has become 
dominant at the top end of most 



turntable product lines. It has even 
made incursions into the medium- to 
lower- price ranges— and into cas- 
sette and open-reel decks. 

Direct drive is just what its name 
suggests — a motor that operates at 
precisely the selected playing speed 
and drives the turntable directly. 
Conventional phonograph motors 
have always operated at speeds 
enormously higher than that of 
turntable rotation — 1800 rpm ver- 
sus rpm. At this great speed* a 
(Plcaso turn tit page 22} 
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Friendl 
Compa 

Can JS&A offer a better telephone answering 
unit than the first one we introduced? 

Here 's the story of American competition 
at its finest 



We've seen Ihem all. Every telephone 
answering unit has ils advantages arid dis- 
advantages. 

So when JS&A seiecled our lirst telephone 
answering unit three years ago and called il 
the best remote system available, Il soon 
became one of the mosl popular units on the 
markel. Since 1 976. JS4A ha s sold Htvousands 
pi them. 

SERIOUS COMPETITION 

But that was three years ago. IE finally took 
an enterprising company called Olympia to 
develop an<j introduce what we would call Ihe 
first Senous competition to our Ursl telephone 
answerer 

So JS&A had a dilemma. Here we were, wiih 
an excellent relationship with a major supplier, 
and yet our reputation demands lhal wo offer 
our customers only the most advanced! prod- 
uct. Do we continue to carry both units, or do 
wo break oFf relations completely and intro- 
duce a eompetthve modal? To make the deci- 
sion more difficult, you Firsl have to understand 
Ihe new technology in the Olympia unit 

A FAIR COMPARFSON 

The Olympia Master Telephone Recorder is 
a microprocessor-based system with a lew 
features (hat make it a more advanced unii 
than the industry leader. 

But to provide a fair comparison, (here are a 
tew disadvantages with the Olympia, The 
Olympia doss not have a call counter that lolls 
you at a glance how many calls you've re- 
ceived. And ■ Is outgoing announcement is r*oi 
recorded as fast as with our firsl unit. But there 
are so many other features and advanced 
technology thai the Olympia deserves your 
consideration, 

ERASE OR SAVE 

Most remole units and the Olympia have 
remote pagers. When you want to relieve 
your messages, simply hold the pager up to 
the telephone, press a button, and the tele- 
phone answering unit rewinds to ihe start of 
your firsl message and plays (hem back. 

Thai s great. Bui there was a disadvantage 
to I he others. After you listened to your 
messages, you could not rewind, If you 
wanted to rewind to Ihe beginning ol the tape, 
you had lo cell your unit a second time Thai's 
only a slight problem if you're calling locally 
from a phone boolh, but very costly when 
you're calling long distance. And if you don't 
call back right away and rewind, you have 
another problem. Later, you'll have to listen lo 
all those messages you previously hoard 
because the unit doesn'i know where ihe old 
messages sic?? and the new ones start. 

The new Olympia Master Recorder has 
solved lhal problem Vuu have a choice. You 
can eiiber hang up after you've heard your 



messages or you can rewind them to the 
beginning while you're on ihe phone. 

NO MESSAGE/LAST MESSAGE 

Let's say you call in and there are no 
messages for you The Olympia has a special 
beep tone 1 hat tells you the momenl you call in 
(hat there is no message. Or let's say there are 
[h ree messages waiting lor yo u After the three 
messages are played back, another beep lone 
signals' you lhat you've finished your last 
message, There Is no provision like (his on any 
ol the popularly priced units. 

YOUR OWN TAPE 

The Olympia uses one commercially avail- 
able cassette tape that wiif fast a lew years 
with normal' use Today's most popular unit 
uses a buill-in lape that will Iasi live years, and 
costs Si 7 to replace With the Olympia unit, 
you remove Ihe Old cassette and pop In the 
new one which shouldn't cost more lhan $2 

TAPE SPEED 

ft costs time and money to listen to your old 
messages and to rewind. So (he Olympia not 
Only improved the concept by giving you a 
choice, they also improved me laps rewind 
speed. Now, when you retrieve your calls, your 
rewind lime is (aster lhan many other systems 
and as fasl as the system we formerly sold. 

Mol only is the Olympia faster, but il 
measures only 2VT 'x 6 ”k id" and weighs onty 
36 ounces. You can piece your phone on lop ol 
the unit or ne*l to il without cluttering your 
desk. 

We- coulct probably present reasons why the 
Olympia Master Recorder win pay Tor itself 
with just the time you save relieving mes- 
sages -but there's more. 

SINGLE SYSTEM 

You record your outgoing announcemenl on 
one track of the cassette tape and you receive 
your incoming messages on the other side, 
This single cassette approach reduced (he 
costs Of the Olympia below those of the con- 
ventional recorders that required two separate 
record and playback systems And like other 
units, when you play back your lapo, you hear 
o-nly your incoming messages- never ihe out- 
going announcemenl 

To record an outgoing announcemenl, you 
simply press the record button and talk mlo a 
microphone supplied with I he unit. The unit will 
record a 17 second outgoing announcemenl 
and a 30 second incoming message. Our pre- 
vious unit records a 2b second oulgoing an- 
nouncemenl and a 30 second incoming 
message 

AND THEN THERE'S VALUE 

Our p<evious unit sold tor $269.95 The 
Olympia sells for only $>69.95 a $100 sav- 
ings before you even stert io use ihe system 



But don't take our word tar it. Order an 
Olympia From us on our 30-day telephone 
answering test- Person-ally see how quickly 
you can retrieve or rewind your messages 
without having to call in twice. See bow this 
compact unit lils on your desk And above all, 
nole the quality and workmanship of Itus fine 
piece of equipment. 

Then after 30 days of messages, decide iF 
you want lo keep your unit. If not. no problem. 
Jusi return your unii lor a prompt and courte- 
ous refund including your S3 .50 postage and 
handling. 

If you decide to keep il. great. You'll own the 
most advanced unil of its kind The Olympia 
Master Recorder is sold SKclusivIy by JS4A 
We're America's largest single source ol 
space-age products, and we have sold more 
telephone answering units than many ol our 
compel itors combined . We know ihe market. 

MULTI-NATIONAL CORPORATION 

Olympia is a multi-national corporation with 
eight national factory service and servico-by- 
mail fad lilies- further assurance thai your 
modest investment is well protected 

To order your Olympia, send a check for 
$169,95 plus $3.50 postage and handling 
made payable lo JS&A Group. Inc. (Illinois 
residents add 5% sales tax,) CrodH card 
buyers may call our toll-free number below. 
We'll send your unit complete with recording 
microphone, one cassette tape, remote pager, 
AC adapter, mstructions, and a 90-day limited 
warranty -everything you'll need for your 36- 
day lest. 

When we realized that the Olympia was the 
unit we should markel, wo called our previous 
supplier and told i hem of our decision. 

In loday s changing times, technology does 
not stand still. Despite our excellent retalion- 
Sbip wilti our previous supplier, we Felt it our 
obligation lo introduce today's most advanced 
prqducls even ai ihe risk of losing a valuable 
supplier. 

It you re considering a new telephone 
answering unit, we can't recommend a better 
System than the Olympia Master Recorder 
Why nol OFderonc at no obligation today? 
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DeptPM One J5&A Plaza 
Northi? rook. III . 60062 ( 3 1 2) S&4 7000 

Call TOLL-FREE .... , ... MO 323-6400 
In Illinois Call . .(312) 564-7000 

@JS&A Group. Inc. .1979 
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NEW DIRECT-DRIVE AUDIO GEAR 

fCc^r.T^RnJ t/grn prajs ^0) 

motor generates vibrations of 3D 
hertz (Hz) and its multiples or har- 
monica. Power from the motor is 
transmitted to the turntable by a 
mechanical linkage, which may also 
transmit some of the dO Hz/harmon- 
ic vibration to the pickup to create 
audible rumble. 

Because direct-dri ve motors oper- 



ate at speeds of no more than 46 rpm 
or, at moat, 7H rpm, the vibrations 
they generate are at such low fre- 
quency that they fall well into the 
inaudible, subsonic range. In effect, 
such motors generate no rumble 
whatsoever. 

On the other hand, rumble is a 
particularly severe problem in low- 
er- priced changers, where the trans- 
mission device is a puck-like rubber 
wheel called an idler pulley. In oper- 
ation, it presses against both the 
motor pulley and the inner rim of 
the turntable. 

The motor pulley is mounted on 
the motor shaft, and along its length 
it has two or throe different diame 
ters, depending on number of speeds 
at which the changer as designed to 
operate. Positioning the idler wheel 
against one of these diameters es- 
tablishes operating speed. 

Because the idler wheel is a solid 
piece of material, it tends to trans- 
mit rumble-causing vibrations. If it 
is the least bit out of round, it will 
also create flutter-like speed varia- 
tions, Leaving the idler wheel en- 
gaged when the power is off Leads to 
this condition by creating flat spots 
on the idler at the points of station- 
ary contact. 

From bells lo direct drive 

A far superior linkage is the belt 
drive, in which a precision-ground 
belt goes around either the rim or a 
special flange on the bottom of the 
turntable and also around the motor 
pulley- In this system* too, speed is 
usually changed by moving the belt 
from one diameter on the motor pul 
ley to another, changing the ratio of 



pulley diameter to rim diameter. 

The belt acts like a filter, absorb- 
ing most of the low-frequency motor 
vibrations instead of transmitting 
them. As long as proper tension is 
maintained, a good belt won't create 
speed irregularities until it finally 
wears out. 

Until just a few years ago, belt 
drives were employed in all higher- 
quality turntables. The introduction 
of pood servomotors with effective 



feed back control systems began to 
change all that. The speed of such 
motors is controlled directly by elec- 
trical signals. Some form of refer- 
ence signal for the chosen playing 
speed is provided, and the actual 
speed of the motor or platter is 
sensed in some way. The sensing cir- 
cuit also generates a signal that var- 
ies indirect proportion to speed 
changes. Thin signal is compared 
with the reference. Any deviation 
between the two creates a difference 
signal, which is fed back to the mo- 
tor to niter its speed. 

A direct-drive turntable is not 
necessarily free of problems. Much 
depends on how it is engineered, I F u 
speed variation is allowed to become 
too great before the system re- 
sponds, the corrective action can lag 
far 1 enough behind the problem to 
make it audible. Another problem is 
cogging, caused when the poles of 
the motor are spaced so far apart 



MAGNETIC BITS 1 200 POLES* 




Magnetic bile on rotor arc senwd 1o detect 
the speed of Pioneer table. 




In the belt-drive turntables, moving the belt 
from one diameter of the pulley to another 
changes its speed. 




Den on's direct-drive turntables. use a re- 
cording-style head to sense the speed of 
the platter. 



that they impart a pulsing action* or 
flutter, to the turntable. 

Almost universally, a heavy turn- 
table is slit I a major defense against 
minor speed variations because its 
inertia tends to smooth out such 
variations. Better turntables also 
usually have high-torque motors 
that are more responsive to correc- 
tion signals. 

Ideas In the field 

There are a variety of approaches 
to speed-sensing systems. JVC of- 
fers whst it calls a super servo f re 
qticncy generator, an integral part 
of the servomotor assembly. It con- 
sists of a magnetic disc with either 
SJt) or I WO .slits around its periphery. 
The disc faces a found circuit board 
with an equal number of printed coil 
elements. As the disc rotates with 
the motor shaft* pulses are generat- 
ed in the coils. According to JVC, the 
output of all the Coils are integrated 
and averaged to create a wave form 
with constant pitch. 

Many of Pioneer's direct-drive 
turntable motors have a rotor faced 
wath 200 magnetic bits, A facing 
plate around the stator core of the 
motor has a matching array of 'J0(l 
elements that detect magnetic fields 
and react to them by pulsing. As it 
rotates, the elements pulse a signal 
proportional to motor speed. 

Magnetic detection is also em 
ployed in Denon turntables, but in 
this case the magnetic patterns are 
recorded on the inner rim of the 
(Phase l Unff to p age ?4) 




MOTOR BASE 

Technics makes its turntables so that the direct-drive motor Is a port of the plotter, 
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STEREO BREAKTHROUGH 



Bone 

Fone 

A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 



The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 



Vou 're 1 slandmg in sin open Iteld. Suddenly 
there's music from all directions. Your bones 
resonate as it you're listening to beautiful 
$1 fir&O music inf font ol a powerful home stereo 
system. 

But there’s no radio in sight and nobody else 
hears what you do. It’s an unbelievable 
experience mai will send chills through your 
body when you lirst hear il. 

AROUND YOU 

And nobody will know you're listening to a 
stereo. The entire sound system is actually 
draped around you like a scarf aod can be 
hidden under a jacket Or worn over clothes. 

The Bone For# is actually an AM/FM stereo 
mu ltiplex radio with hs speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expr&ct from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect 

inner ear rones 

The sound will also resonate through your 
bones- all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations ol 
a powerful stereo system or silting in |h# lirst 
row listening to a symphony orchestra- it's 
breathtaking. 

Now you can listen to beauhlui stereo mygic 
everywhere -not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do headstands-lhe Bone Fone 
stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear, 

SKI INVENTION 

The Bone Fone was invented by an 
engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands fra# and listen to stereo music. 

So he invented the Bone Fone stereo When 
ha put it around 1 his neck, he coutdn't believe 
hie oars. He was not only hearing the music 



and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front ol a powerful 
stereo system 

AWARDED PATENT 

The inventor took his invention to a friend 
who also toed rt on. His triend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent tor his 
idea and brought it to JS4A. We look the idea 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio called ihe 
Bone Fone. 

The entire battery-powered system is sell- 
oontained and uses four integrated circuits 
and two ceramic filters lor high station select- 
ivity. Th# Bor# Fone weighs only 1 5 ounces, 
so when worn over your shoo Idem, the weight 
is not even a factor 

BUILT TO TAKE IT 

The Bone Fone was built to take abuse The 
large 70 millimeter speakers are protected in 
Itexibte water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal ol abuse so we 
designed it with the quality needed to with- 
stand th# worst treatment. 

The Bone Fone stereo is covered with a 
sieevQ made of Lycra Spaodex-tbe same 
material used* to make expensive swim suits, 
So it’s easily washable, You simply remove the 
sleeve, dip il in soapy water, rinse and let the 
sleeve dry. IE's just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideaf tor jogging 
or bicycling 

The sleeve comes in brilliant Bone Fone 
blue a ootor designed especially tor the 
System An optional set of four steeves in 
orange, red. green and black is also available 
tof $ 1 0- You can design your own sleeve using 
the pattern supplied free with the optional kit. 

YOUR OWN SPACE 

Several people could be in a car, each tuned 
to his own- program or bring the Boro Fone to a 
ball game for the play by play. Cyclists, 



joggers, roller skaters, sports Ians, golfers, 
housewives* executives -everybody can find 
a use fortho Bone Fone It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try il out? Use it 
outdoors, while you drive, at ball games or 
while you golf, jog: or walk the dog. Bui most 
im portant - compare the Bow Fone with your 
expensive home stereo system. Only then will 
you lully appreciate the major breakthrough 
this product represents. 

GET ONE SOON 

To order your Bane Fone, simply send your 
check of money order (or £69.95 pdus $£.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credrt card buyers may call our tolirfrae 
number below. Add $10 it you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions. and 90-day limited warranty including 
our prompt service-by-mail address. 

When: you receive your unit, use il tor two 
weeks. Take it with you to work, or wear it in 
your oar. Take walks with it, rid# your bicycle or 
rotter skate with II. Let your f mends try rt out, if 
after our two-week tree trial, you do not feet 
that Eh# Bon# Fone is th# incredible elereo 
experience we've described, return it for a 
prompt and courteous reFund, including your 
$2 50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year, 

Discover the? freedom, enjoyment, and 
quality ol the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation, today. * Pending FCC approval 




PRODUCTS 
THAT 
«YTHINK 



Dept. PM On# JS&A Plaza 
No rthbrook, III, 60062 (312) 564-7000 

Cal I TO LL-FHE E 800 323^6400 

In Illinois Call (31 2) 564-7000 

©JS4A Group. Inc,.1«7& 



FEBRUARY I960 23 





TO COMPLETE 
YOUR WORKSHOP 



WHAT TO LOOK FOR IN NEW OIRECT-ORIVE AUDIO GEAR 

iCooftnued from pagig gj?J 




IT’S CONVERTIBLE 



turntable platter. There are 1000 
such recorded pulses-, and they are 
lend by R magnetic head identical to 
those in tape recorders. 

A totally different approach to a 
control -frequency generator is tak- 
en in Gamut's SR 929 turntahle. 




plus $30 handling and shipping 



The Atlas Band Saw * Handles cut- 
off operations i n a wide range of metals 
- from steel and iron, to aluminum, 
brass and copper * Comes complete 
with Li hp, 1725 rpm motor « Takes any 
shape stock - bar, flat, square, hex, 
tubing structural shapes, and cuts it at 
any angle from 90 to 45. Max. capacity 
is 4 xti" ■ 3-speed V-helt and worm 
gear drive offers speeds of 90, 155, 250 
rpm * S w iveling r api d a pproach rel case 
type vise al lows fast set ups. Set desired 
cut, and spring control feeds binds a l 
proper speed for smooth, fast cuts * Has 
stock stop for repeat cutting ■ Converts 
to vertical position for contouring, notch- 
ing, slitting, and other operations in 
metal or wood. Length 41" height 37" 
width IfiLj" Extends to 43" length, 47 ‘ f 
height in vertical position. 



f Mi'll To; ATLftE PRESS COMPANY □«pl 1*5 

I £019 N Pitcher. Kalsinaiao, Ml 4900? 

I Please send me l he Alias Band Saw (Model 4359 1 ' 
I Enclosed is my check or money ereer far S 265-00 J 
_ t Includes shipping and handnng) or charge my order io , 
l U VISA □ (Inter Ctarge '' 

I AcCI * E*p. DUE ■ 

* flame J 

* Address «. „ 



City.' Stale-* Zip 

Send FREE Altai Power and Hand lool Cataln-g 

Michi^Afi -ik i.! 4 •- ijlfi i.ix 

Art'HblB cwiliitenUI U 5 * only 

; Price aubjecl la change without notice, j 




Technics’ isdiaiad-icmpsyst&m uses single 
capstan lo drive tape at two points. 



Here , infrared light-emitting diodes 
(LEDs) cause a photo transistor to 
pulse as the drive motor turns. 

Fisher's direct-drive turntables 
use the more customary magnetic- 
detect ton approach, hut in a very un- 
orthodox linear motor. The turnta- 
ble platter is part of the motor. At- 
tached to the platter's inner flange 
is a continuous hand of ferrite mate- 
rial oriented into 120 magnetic 
poles. 

Mounted atop the turntable base 
is a ring of matching electromagnet- 
ic drivers that alternately attract 
and repel the poles, causing rota- 
tion. Sen sing coils arranged in a ring 
concentric with the drivers detect 
the revolving magnetic patterns as 
the flange goes by and generate a 
signal. 

Although more conventional in 
their motor design, Technics direct- 
drive turntables are constructed so 
that the rotor element is an integral 
part of the turntable platter. As in 
the Fisher design, there is only one 
moving part in the entire motor as- 
sembly. 

Dei al's direct-drive model GS 721 
has a motor with two overlapping 
layers of eight coils each. This elim- 
inates even the briefest pause be- 
tween magnetic pulses. 

At the top of virtually every line of 
direct-drive turntables today are 
quartz-controlled models. These use 
a quartz crystal precisely the way 
quart?, watches do, to provide an al- 
most absolute time reference. 

Most direct-drive turntables have 



speed- adjustment controls so that 
you can tune pitch to a pi ay -along 
instrument or hand-tweak the 
speed. Conventional turntables 
have a separate strobe pattern for 
checking each speed. More sophisti- 
cated models have only one pattern 
because the strobe tamp itself ad- 
justs its pulse to the reference fre- 
quency for the playing speed that is 
in use, I'iorteer's PL-630 does away 
with the strobe altogether but sub- 
stitutes a pi tcli meter. Several JVC 
models even have digital speed read- 
outs. 

Servomotors are also coming into 
increasing use in tape decks to drive 
their capstans, either via belt or di- 
rect drive. Several of the better 
open -reel machines, such as Pio- 
neer's low-profile ET-700 series, 
which can be rack -mounted, have di- 
rect'd live capstans. The innovative 
"isolated -loop" series of Technics 
open-reel machines not only have di- 
rect drive hut also quartz -locked 
feedback control. 








rr 



Slate-of-1he-art direct -drive is used in this 
Fisher Model MT6225 lurntable using linear 
direct-drive. 

But relatively few cassette decks 
have gone the direct-drive route yet. 
One that has is particularly unusu- 
al, the EumigCCD, top-loading deck. 
It senses the speed of the capstan, 
which is an extension of the motor 
shaft, optically via a lightweight 
disc that l» photo-etched with 2500 
radii. 

Technics, taking a more custom- 
ary approach, has already marketed 
direct-drive,, front-loading cassette 
decks with a quartz-locked control 
system. The company says that, un- 
til recently, motors that were suffi- 
ciently compact for use in a front 
loading, direct-drive system simply 
weren't available. 

It is probably safe to say, judging 
from trends in turntable design, 
that as more man u fact u re rs Jearn to 
make such compact motors, direct 
drive will also become the standard 
in cassette- deck, top-of-the-llne of- 
ferings. PM 
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U.S. Government Report: 




of Carlton 



have less tar than one pack of... 



Tar Nicotina Tar Nicolino 

mg./clg mg./cig mg./eig. mg./ctg 



Kent 


12 


0,9 


Parliament Lights 


9 os 


Kool Milds 


14 


0.9 


Salem Lights 


10 0.8 


Marlboro Lights 


12 


0,8 


Vantage 


1 1 0,8 


Merit 


3 


0.6 


Vantage Menthol 


11 0.8 


Merit Menthol 


8 


0.6 


Winston Lights 


13 0,9 



Carlton is lowest. 

Less than 1 mg, tar, 

O.Img.mc. 

Of all brands, to west,, .Carlton Box; less than 0.5 mg. tar 
and 0 05 mg. nicotine av. per cigarette, FTC Report May 78, 



Warning: The Surgeon Ganeral Has Determined Less th9n 0 5 mg ' !4r ■ g 05 m B . ntcwn* 

That Cigarerie Smoking fs Dangerous to Your Health. I soft Pack tnd uamhah I mg. - tar'\ 0.1 mg. 

nicctifle av. per cigarette. FTC Rapori May '70 











NEW NOW 
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A This H'in. vanable’&peed drill -screwd nver from Skil 
has a 0 to 260 rpm range (or tough dnHing and screw- 
driving, and aOlo 750 rpm range tor faster work, The 
Eool shifts gears to deliver full power at either range, 
according to Sk.il. It also has a reversing switch and 
double-reduction gearing for added torque The cord- 
less drill runs on a rechargeable power pack, Model 
2016 is £100, including power pack and recharge unit, 
The manufacturer is Sfcfl Corp.. 4601 Peterson Awe., 
Chicago, III 60646 



B Super 440 structural building board odors advan- 
tages as sheading material . It eliminates the need tor 
corner bracing or plywood at corners and provides 
twice the R- value insulation ot wood, according to Ho- 
rn asote, its maker. Super 440 can also be used lor car- 
pet padding, porch ceilings, partitions and in ether ar- 
eas. It comes in r .'j- and Vi-m. thicknesses, in 4-Jt. 
widths and a , 9-. ID and i2n. lengths. It's sold in lum- 
beryards tor 26 to 26 cams per sq. ft.; maker is Homa- 
sote Co., Box 7240, West Trenton, N.J. 0B628. 



C Kitchen range hoods custom-built of wood id match 
all styles ol Quaker Maid kitchen cabinets are now 
available. The hoods feature a metal -lined interior with 
lactory-equipped ventilating system and lights. The 
ventilator dears aoo cu. ft. of air per minute, according 
to the maker. A snap-out pane) provides easy access 
tor wiring and duct work on the installation. Hoods 
priced trom £780 will fit range areas from 30 to 80 in. 
wide in wall -mounted ot island models. Quaker Maid, 
flt, 81, Leesport. Fa 1 9533. 



D This full-size, playawe harpsichord comes in a kit ot 
pracut woodan parts. It is a replica of a 1765 Baker 
Harris instrument. The harpsichord has five full oc- 
taves, me asu res 2 " a x 6 ft. a nd weighs 1 00 lbs . The kit’ s 
preshaped parts are patterned atter the parts on the 
original Details of construction and decoration also 
closely follow those of the original. Harpsichord is 
priced from $t2W tor thg basic precut kit to $4200 tor 
Ihe built-up instrument. Frank Hubbard ine. r 1SSA Ly- 
man St.. Waltham, Mass. 02154. 






Portable refrigeration 
price breakthrough t 
Last chance: $ 134 * ^ 

tw 



Solid State Refrigeration makes portable 
coolers as obsolete as grandma’s 
kitchen ice box. 




The kindest thing you can say about ice 
boxes is Ihey're better than nothing. 

They fair down on the job in hot weather. 
They look more like swimming pools than 
refrigerators when the ice melts. And, 
every other day, you have to dig unto your 
pocket to buy more ice. {If you can tied it). 

Kool at roe's 12 volt portable refrigerators 
work, on thermocloc tries, not ice. And 
maintain normal refrigeration tempera- 
tures. 

So taking the Koolatron on your trip is 
like taking a small version pi your home 
refrigerator. Everything — and everybody 
— stays coot, 

USES AEROSPACE REFRIGERATION 
MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelec- 
tric refrigeration modules. These same 
powerful modules are used by military and 
aerospace scientists to cool critic a! com- 
ponents in rockets and satellites. They 
use thermoelectric cooling because of its 
abso/ule reliability, insensitivity fo motion 
or level, small siie & weight end minimal 
battery dram. 

WHY IS THE KOOLATRON PORTABLE SO 
MUCH BETTER THAN AN ICE CHEST? 

An Ice chest maintains an air tempera- 
ture 0< 50-60 deg. F, Meat and miih spoil 
rapidly at temperatures above 50 deg. F 
which is why the lop of your meat will go 
bad even when il Is sitting on Ice. Koola- 
Iron portables maintain normal home 
refrigerahoh lemperalures of 40-45 deg. F. 
even In 95 deg. F weather. 





Two of rhfri'fr m iniaturlted thermoelectric 
modules replace alt She bulky complex piping 
cotta. compressor s avnf motors in convaftfionai 
portable refrigerators. The modules pump heat 
from your food Into efficient heat stnk$ where it >$ 
dissipated by a Quiet t:n\ They operate on a prin- 
cipal called the "Peltier Effect" - phasing elec- 
tricity through fhe function of dissimilar metafs 
causes heat to flpw Sway from the junction 

BOATING, FISHING, CAMPING, HUNTING 

Fits Into virtually any boat, van Or 
camper. Carry it on. the back seat during 
car l nps. ideal for lishing and hunting — 
bring your catch back home iresh (a tew 
loads of fifth fillets could pay for your port- 
able}. Use it for grocery shopping, medi- 
cines, carrying film, salesmen’s samples. 
Take it to [ho drive-in movies, auto races 
and other sporiing events. With an inex- 
pensive battery Charger you can use your 



Koolatron as a bar fridge all winter 
and a patio I ridge in the summer. 

Run II in your motel room at night 
and enjoy a midnight snack when- 
ever you feel like it, We have 
customers using our portables on 
construction sites, in work boats, 
laboratories and even in locker rooms for a 
"coJd one" after ihe game. 

THE ULTIMATE PORTABLE 
REFRIGERATOR 

it weighs less than most coolers with a 
block ol ico but holds over 40 lbs. cl food 
or 4$ pop cans in Hs large 36 qi. capacily. 
Plug it in a fighter socket In your car, boat 
or van or operate H Irom a 12 volt battery 
charger plugged Inio 1iQ volts Cold con- 
tents will stay coid overnight with unit olf. 
Draws a maximum of 4 amps,, averages 
about 2 amps, at 70 deg. F. with the ther- 
mostat dr. Keeps your food cold and dry. 
Exterior d Intensions era 21 "L x i6"W x 
16”H. Interior dimensions are 16"L x. 
11 W W x l2 lf H, 

BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" case Is Idled wi(h the 
best Insulation available — rigid urethane 
foam. It has a "1501b. tesi" handle and non- 
rusting polypropylene hinge and latches, 
with stainless s lee I fas leners Your portable 
comes with a 9 It detachable cord which 
plugs Into your cigarette lighter. If also 
has terminals lor attaching wires directly 
from A battery or fuse panel. The same ter- 
minals are used for your battery charger 
clips when operating from & charger. A 
reverse polarity warning light d buzzer are 
included. Because of Koolatron's solid 
stela construction your unit should never 
require any servicing unless physically 
damaged II service is ever required, it is 
available through our service depots In 
Batavia, NY, or -Barrie, Onf , Canada. 

GUARANTEE, 21-DAY MONEY-BACK 
TRIAL PERIOD 

Your Koolatron comes with a written 
1 year guarani plus 
complete instruc- 
tions and helpful in 
lormation about bat- 
teries and chargers. 
If for any reason you 
ara not totally satis- 
lied, return it for a 
prompt refund In rui), 

RAYS FOR ITSELF 
If you are regularly 
using ice, your Kool- 
atron portable will 
pay for itseil with 
the money you save 
on Ice. spoiled food. 
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*S25 off- 
season 
saving ends 
wHh this ad. 

The XdoJrflYpn 
portable hump* 
pvvr 4Q >ps r?f 
toper nr rtpujf fleJtf 
rwfflftwntlon lenp- 
eratixf but mwpfis 
ijn.y is fat OetfSt" x 
'« " JT Tfi- p K r Modal FIA 
Shown 

restaurant bills and the gasoline used 
looking for ice. 

SPECIAL OFF-SEASON DISCOUNT) 

The Koolatron Fl has regularly been sail- 
ing at $153. ($179 in Canada,) By ordering 
off-season you can save a full $25 off 
these prices. You save! We keep our plant 
at an efficient operating level ofl season! 
But you must order now. 
adjustable THERMOSTAT OPTION 
For ao addllionai $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat — order Model 
FlA. 

OPTIONAL 110 VOLT ADAPTOR 
This c u&tanvrnade adaptor allows you to 
operate anywhere on no volt power... 
home, cottage, hotel, patio, pocJ, ... $29,95 
($3495 In Canada) plus $3 shipping 1 . Special 
price If orderd wlih main unit only $25,00 
($30.00 In Canada). No shipping charges - 
save $7.9$. 

Koolatron industries Limited, 

56 Harvester Avo„ Batavia, New York 14020 
Phone your order in collect to 

705-7370842 

Or use this handy order coupon. 

j Kooloiron industries limited 

1 54 HarrtMfcr Art.. BilaMU. Hrw Vnrt T4D20 
Canada: 234 Biytkaw Drtv*. iant*. 
j! Onrtilfl UN 4YI 0«p1. IM 

J Send me Kooietrun Fl ® 1 134.00 

I {ilSH.OO In Cansdaf + $7 00 each lor Hindi. 

I ing and delivery in USA or Canada |N,Y„ Ont 
J and Quo maldenra add tax.) 

J J Want modal Fl A and havn addad $10.00 
i I al&Q *P|n| rhrr power pdupror and havfl 5 JiM 
j 525 00 ($30 00 in Canada l shipping intruded m 
| 0*d&r Scpfirataty rt will to* $29 95 IKW 95 irt 
Canada) plus. S3 tor shipping 
I undwaland (hat I may return either item un- 
dameyfcd within 21 days and r|Gl <1 lull rrrlund if I 
am not Satiated I encko&e- my rnnqun 
□ money order For $ or, please Charge my 
□ Viia (“ Magler-cherqe [ American Express 
fleet. NO. 




Expiry Date 
Sign mure 

Nam# _ 
Addraes 

City 



Send bifochura only 



in«C*S-Si*ry Id ihlo rTflf^hjrul'Ml) 



J^Stste 



Up 

Pan — 



FEBRUARY I960 27 




DANDY DRAWERS 

BUILD YOUR OWN STORAGE AND SAVE!! 




MOLD tD SLOTS 
FOR PARTITIONS 




ONE PIECE, 
INJECTION MOLDED, 
HIGH IMPACT PLASTIC 

STACK 



MOLDED X 
HANDLE 

UNDER BENCH 




Zf 



BUILT IN EASY 
SLIDER LIPS 



Design and build your own 
Custom storage with the easy 
sliding DANDY DRAWERS. 
Just cut Slots (kerfs) in your 
standard 6", 8". 10' r or 12 N 
boards for the two drawer 
lips. Simple and fast. 



T h f: 1 1 “lands in use i n I ha 
Kitchen, gafgge. camper 
Kid'* room. JndualrVi frte- 

P*H*f jnqutrl*i tovllfrd 

BAUM BACH 
Engineering Co 
640 National Si 
MS, View, CA 9*40-43 



Puses* send tcheefc one or more?, Si 3-00 each Selection 
a 4 Large DANDY DRAWERS (ti“ * 7-3/4" * 2-T/fl") 

O 6 Regular DANDY DRAWERS (BT k &- W ji 2"f 
D 1 0 Small DANDY DRAWERS (7-3/1 6" k. 4- 7/1 6" *1-1/2") 
□ 12 Dmhy DANDY DRAWERS [&-3/16" X 3-3/ 16” X t-t/fl") 
Color- □ Hed D Blue o Green P Yellow □ Mixed 



Enclosed is $ 



lor 



selections 



Q Gash P Check P Money Order NGC.Q.D.'s PLEASE. 
Name . 

Address 

City . 



Slate 



Zip 



All d«a*«r& ihip^cd prspaid in canlinwiEal JSA Cal irorn.d f« 3 #r«l» Jdc as*, s iliii tin 







presents 
America's most USEFUL gift 
for the Do- it- You rseffer! 



You I 1 handle an of She 1,001 home fi*- 
up lassenmg |Obs taster cheaper 
better' It ^ a breeze one sgcrae jh ar<rj 
y 0 lj ve il3 1 1 pd M with A r row & pO W&r I u 1 
T-50 Staple Gun 1 All sleel construc- 
tion jcim proof, lasting chrorne finish 
Uses si x slAple sizes 

r, l S Mf'i Plf.CE. MUlTt f URF0SE StMLE GUN 

KIT infinite- flirt.* s Hi ‘Purees T SO Hem Oul* 
Staple C j-i alUhew t-ilra ilcmsqtih ihp , r. 
Wir.r^ Ktlac^TRl il»y Cfl Scr«r. SftlChrpflnl Slip 
n« SI idr Staple liltei I 2 SD I SD . 

itjples 325 GT -50 - Hifltes i? 5 GCetltili iU|FP' 
Cnmpinfe A.lh Ivan club ■Si&'afci- t«# 



3<Mrf *r sN JsiflVflfl Hirrowj/*. Htiiftt Cwnftr 

,I-'J ;:-M zni/ni Offpariw* r.f StOtff *Y§rf»r>fg 

ARROW FASTENER COMPANY INC. 

?n M.ivh n street Saddle Qr N .1 OUfifi? 



SHOOT A STAPLE 
WHEREVER YOU’D 
DRIVE A NAIL! 



New storm door 
lets your front 
door show 

Nit longer do you have to hide your 
expansive p carefully chosen front 
door l>e hind a storm door. The ver- 
sion shown (bottom photo) uLlows a 
picture-window view of your entry. 
It's, available with a white, bronze, 
brown or black aluminum frame and 
clear, tempered safety trlass. Ln 
standard front-door size — 38x84 
in, — it's priced at $110, 

For $30 more, door also has PPG’ 3 
Solarpray tinted, tempered safety 
Itlass, shown, which cuts heat j^ain 
and brightness. Feather-Lite Manu- 
facturing Co,. 1210 Fast Maple St., 
Troy, Mich, 48000, makes it, m 




A han d some front door i I he this one is often 
hidden by a conventional storm door. 




This storm door allows full view of expen- 
sive front door. Aluminum frame holds 
30 a 70-in. panel of Solergray tinted glass. 

20 POPULAR MECHANICS 



AND PERFORM. 

This is a highly engineered chain 
saw for those people who are seri- 
ous about woodcutting. The Stihl 
028WB A high performance, mid- 
size saw with all Ihe design inte- 
grity of the big professional Stihl 
saws —which are the best-selling 
saws in the world! Like the pro 
saws, the Q28WB is a saw you can 
count on to start right up, winter 
or summer, to run smoothly and 
handle easily And to do the job you 
give it to do. 




AND PERFORM. 

A combination of lighl weight, 
high-engine output and Anti- 
Vibration makes it one of the 
fj, *' most versatile chain saws made, 

' As well as one of the most advanced 
saws of its type, with features the 
competition can't touch. The 028WB 
is sure to turn in a first-class perfor- 
mance. Every time you use it. And 
at a manufacturer's suggested 
retail price of just £ 2 79 , 95 * Get all 
the details on this great performer 
■wilts i £■ bar tsrnr, at your local Stihl dealer. 



THE 028 WB FROM STIHL. 
WATCH IT PERFORM. 




Permanent air filter 
with easy access, qpver 



OUomatic chain 



Throttle interlock 



Of Single lever c 
Master Control 



Balanced fuel 
and oil tanks 



The Worlds Largest Selling Chain Saw. 

■ if»gi 5 lcrad TtcdemajH i ptoiuHineed, SleeL'') *• Copyright SuhJ JncgijM?raled. DppanmenMC^, 
5J6 Viiifig Dn*e Virginia Mach. VLcgima 2M^2. for satss and »Fvlce Ilia Wetlow Ftrjpea under "suin' 




Irwin 

makes your 
‘Popular 
Mechanics' 
projects easier! 




From furniture to a new family room, 
Irwin quality products can help! 




Yql» can easily bOie holes up Lt> 
f Vjr " wilh Ihe Irwin Spsedbar® 
"86" This is 1 he WD-od bit lhal cul-s 
c?ean, fasl, accurately, Puls more 
bonng po*er at the working end of 
your V*' s loclr.,c drill. 

Irwin's occlusive hollow ground 
point has the power lo start holes 
lasl. Sharp spade type cullers pow- 
er ihioufjh any kind of wood (Iasi). 
V*" shank chucks perfectly 

Every Irwin Sp&tdbOr "Bfl" 
Forged From solid bar ol finest lad! 
steel Machine-sharpened. Hast 
tempered lull length Ed last. 17 in- 
dividual s 3 res, V* " to 1 'h‘ . Alsp sels 
of 4, 6 A 13 pile. Buy wherever fine 
hand leafs are sold, 




Irwin workshop special 

All me (at rack £ h bll3 Ii BiZeS Vs“ Iu I'. 





Irwin Micro -Dial ’ 
bores 35 hole IIibi 

Just dial the size hole you want, 
uplQ 3 lull inches. Taper square 
shank Ills all hand braces. 
Machine-Sharpened apur and cut- 
ters deliver clean, accurate poring 
action Me. 22 model (illustrated) 
combines 3S standard s res in one 
precision -engineered wdod Oil, 

Vi" to 3 W . NO. £1 lots you diat 
19 standard s&os. Yu" to 1 
Gel an Irwin Micro -Dial soon. 




Irwin Screw 
Starter 

Marks hole. sl a «.=. 
lor screw m ci^ily ^rntnr wood gns mommelil 
niareriaFs. HanUtoai hand led in years 
tor house wife end hand^friarL 




9 Hcaiiifce U,!5. Pilent Oirlco 




every hit as pood 
as the name 

Bt Wilmington. Ohio 45177, ssnci 1985 



PM LOOKS AT 

HANDLE 
REPAIR KIT 





MLaul handle repiabfr- 
manl (left) has fiber- 
glass core and a 
molded polypropyl- 
ene body lor superior 
shock absorption. The 
unbreakable handle 
Hops fracture from 
overstrike (above). 



A new bundle replacement sys- 
tem for hammers, sledges, 
hatchets, mauls arid axes is good 
news for anyone who has ever 
tried fitting a wooden handle re- 
plEicenient. Mix epoxy glue in an 
unopened plastic pouch by work- 
ing with fingers. Snip corner and 
squeeze glue like toothpaste into 
voids in tooPs eye. No wedges are 
required. Kits are at hardware 
outlets from Decker Manufactur- 
ing Co., Keokuk, Iowa 52632. 
Prices are $3.50 to $10.— J.P. 




Punch out broken handle from tool's 
eye; apply caulk to handle shoulder. 




Lean tool against wall when pouring ep- 
oxy; drive a nail lo support ths head. 




a part-time hobby 

into big profits 



Wrij'lj pnekfl mai pi i- 
Eh m a kilt if hunduMne 

■CLsnclii tm[ tmi Ilk* <hta 

...aitd dulfrllHHf (rthff 
popular wind ijlfr*. 



NOW! 
Earn up 
to $1 5 an hour 
making popular 
custom wood products 

Now, a Free Information Kll tells 
huw you can make $5, $10, even $15 
an hour di more spare-time in your own 
basement or workshop 
A patented, easy-to-use woodwork- 
ing tool - the famous Shopsmith Bryco 
Router Arm - k is even beginners quickly 
turn out a big volume of beautiful wood 
products and gifts that sell themselves 
on sight, at handsome profits. 

You'll have fun making and selling 
deep-etched custom signs for home or 
business, beauiifu I picture frames, dec- 
orator wall plaques, coach lanterns, 
serving trays, trinket chests, and dozens 
of other popular, fast-selling items. You 
can even start a morey-making furni- 
ture repair and restoration business, if 
you like. It's the perfect way to turn an 
enjoyable and satisfying hobby into 
extra cash while being your own boss! 
FRRF. GfJEJN ESS-ASS [STANCE PLAN 
Mail the no-obligation coupon below 
to receive, by mail, a Free Inform a [Lon 
Kit, “Your ‘Rout 1 to Woodworking Prof- 
its." that tells you all about this profit- 
able opportunity. We help you get started 
with a complete, thoroughly researched 
"Blueprint far Success” that includes 
advertising materials, project ideas and 
patterns, p reduction aids . . , the “ works". 
And. well help your business grow by 
Sending you a consl a nt flow of It CW proj- 
ect plans and business-building ideas. 

Don't miss getting the free facts about 
this unusually gnad money-making op 
portunityf Mail the coupon today! 

Mall to Shnpsmilh iiryrn Hauler Ann |Tiv 
ShopKwrtv. he.. Oepe. I W6 
75D CeniCT Dr.. Uandaia, OH 4537? 

" ™ ™ reTfactTki" " 

SHOPSMITH Dept, 199b 
750 Center Drive 
Vandal la. Ohio 45377 

Pl«« Ulflll flit your Fm I nfv rnml ton Kit, 
“Yewr to Woodworking PfoBti" that irlU 
hour | rjin imM monrv In my spare time with 
the patented SbopBUUth Btyco Vtawftvai'hing 
Knunr Arm — Inrluding (hr details of your 
cjompleto "Busmen* Plan” I understand there'* 
nra obligation. and iyp HittllflUl will Vl«lL 



N* 



Addnn 

Ctt|l 



OCrrM 



itn 



Cabinetmakers and professional 
woodworkers Inquiries Welcome. 
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It took me 30 YEARS to 
develop THE PERFECT PIPE 
now you can smoke it 
FREE FOR 30 DAYS! 



If you have searched, as I have, to find the perfect pipe, the one that 
smokes cool, sweet and dean from your very first puff, your search is 
over! Our newly patented AEROSPHERE Pipe Smoking System combines 
tiny internal chambers and proportioned fresh air to keep nicotine, tar 
and sludge from reaching your mouth, and eliminate tongue bite. It's the 
finest smoking pipe ever made, I can only prove it to you by letting you 
smoke it That's why it's not sold in stores. 
They won't let you put a pipe in your mouth. 
But I will, for a 30-day tree trial °l pure 
smoking pleasure. It's good, nr it costs you 
nothing 





THE SECRET IS THE PATENTED 
AEROSPHERE CHAMBER! 






To look at this handsome Algerian briar 
pipe with its unique tiny brass circle, 
you'd think it was iust another ol those 
good-looking pipes you're been buying, and 
trying, for years. You'd never guess that 
hidden within its bite-proof Ebonite stem 
is the secret that makes this the greatest 
smoking pipe you're ever had in your 
mouth, 

WHAT IS THE SECRET? 

It's as old as science itself! Yes, the 
patented AEROSPHERE is an adaptation, in 
miniature, ol scientific principles based on 
condensation and ventilation, Condensation, 
in the inner chamber ot the AEROSPHERE, 
to trap moisture, tar and nicotine, plus a 
measured pull ol air that draws the heat 
and bite away from your smoke. It sounds 
simple, but it's the result of intricate 
sciEntilic achievement that you really 'can't 
believe until you bghl up my pipe in your 
mouth and take your first smooth, clean, 
mellow pull! 

COOL AND DRY, 

SMOKE AFTER SMOKE! 

It's true, as often as you smoke your 
AEROSPHERE, pipeful after pipeful, from 
first to last. No breaking in, no tongue 
bite, no gurgling moisture! And all without 
inserts or filters or constant cleaning, 
You'll never know the true pleasure of 



pipe smoking until you've tried the AERO- 
SPHERE. And you'll find it the most 
comfortable pipe you're ever held in your 
mouth. 

PROVE IT YOURSELF 
WITH MY 30-DAY FREE TRIAL 

L -lt r s the only way to learn that what I say 
is true. And if you think I'm faking a big 
risk in making such a PROVE IT YOUSELF 
FREE OFFER, I'm not! Because I know that 
once you try cur pipe, and keep on 
smoking it for 30 days, you'll never want 
to be without it This is the only way I've 
ever offered my AEROSPHERE pipe. It's the 
way so many smokers hare finally found 
the perfect pipe they've always dreamed of 
smoking. 

Do this right now. Mail the coupon Send 
no money. Just your name and address. 
I'll send you a brochure showing our 
handsome, hand-fitted and hand-finished 
pipe styles so you can select the one 
you'd like to try. Then you can lock 
forward to your 30 days of trying out my 
AEROSPHERE pipe and finding out how 
truly great pipe smoking can be. All 
without risking more than the stamp to 
mail this coupon. Do it today 

DUNCAN HILL, LTD., Dspt* 1 GB 0 
70 Wesl Drive 
H art vi He, Ohio 44G32 






4M 1 

w* 



WE FOUND THE PERFECT PIPE 
WITH THE 30- DAY FREE TRIAL 



"Mlnp rhinks to urrfi* in, w Uuacin Wl W * 
*•*•••<1* IN I ill* Id Nnl jnd hi* For « a ped pip* * 
nst«f|l) h(i lllltn. r. ,’ftrli H IN HP ilPf 1tnl ' F«lk 
*:und h*'f iff itail (h* him. Wfi DWp put ■»- a 
|Mf pip* Id vnata H i OffKaa Mil to W 

<Wj«: # Skrti 

AdtlHID lild 



t i>:' J: Iasi r* torn! * pipe mail peifEl irs rl* 
quililV Ol Hie Du'cjn Hill ppe lha! ! like All n* Jlhn 
pipes I tor, |b-K SH ini I rs*tr la n; D.ntw HP la 
pm'( tv o> 9 <pr vntoi-i % ilwtl a jeucIM Pkw 
simd ■* jtoimr m lrosrih f>nsh*e whnur. " 

Iota L dml. 

Upunl^n Td* Cll 



I'rt tpcni huidreVi or -mpsiM ppn. h veil rs ucaUfd 
lkwJ :ip*s icW kadi] Nh I dui'l etsn use Hirm Tsu 
uc i rttoU snflM mj Dinui Ail hi tor in** in* thin 
1h* **t n't Iu’dk) mi lhaflhs to maOKlmc iH b«t pip* 

il the mrt " 

F Cui" II'ITIL 
BdiWl Vila 



"Wtai I httort mr Quicin Hill we I |uH winiw | pri 
II SHfTMd tD n>| IHm lht Pu»un Hfl pips p 
befto dri am il is 1 TWi* -»,) pn | Id □! Ihcu|hr mla 
it Thu pips is awlrcl. Ihanl p cu Is# Ihf nr<u(h«t etotsii 
smtoni p« r« *bh hid" 

Wln-p A Taup), 

Cul Bioch. Ill 



MAIL TODAY FOR 
30-DAY FREE TRIAL 



Duncan Hill. Ltd.. Dipt ieeo 
70 West Drive 
HartviHf, Ohio U&32 

[Ht, Hr HiPI 1 Mail me jCut brochure yj [ tin 
w!kI thE pipe style lor mj 30 rlaj Iret trial 
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Cil? 



Sl*t! 










I 2&5 H. gift SI,. Pllvten. NJ D753D 
I Gentlemen; Please sand me 



2 " 12 95 



Body Vests 2 '- 12 s5 

Body Vests foe * 



THAT’S HIGHTf 2 ter 12", The Uxlfa 
prelection ihe active outdoor man needs! 
Whether you work hard or play hard. 
You'Ve got to stay warm: and comtertabie. 
Hatiand's Body Vest it that protection' 

THR E EL A YERS WAR Mil 



#100% textured nylon shell 1 
* 100% nylon tricot lining 
100% polyester flberlill 

* LARGE ARM HOLES 

* 3 BIG POCKETS. 

* BIG HEFTY ZIPPER 

* WASH end WEAR 

* WATER REPEL LA NT 

HABAND— 

A family business with $4 
years experience in direct 
mail service' For fe$l. 
reliable service, please 
send your order to Duke 
Habernlckel, Pres, 



Working Man’s 

Body Vest 

THE “MACHO” COLD REMEDY 



1 which I've enclosed £ plus $.65 toward 

| postage and handling. 

I Or To Charge It; PVISA □ Matter Charge 
I Exp. del* / I Acct. # 

■ GUARANTEE; i understand 1 that if upon receipt f do 
j not choose to wear fhe ^esffs^l ! may return them 
" within JO days for g full refund of every penny 
I f paid Haband. 780-3Q2 

® Iftmt - 

I 

| 5rr«rt Apti_ 

I C*tyV5Hta Zip 





AVAILABLE SIZES 


s 


M 


L 


XL 


XXL' 


XXXL‘ 




■HUD 




46-41 


5fl-6I 


U M, 



■ pifMf ..id Sn-H ‘1 viiir 1<tr H X L {fa X XX L 



COLQH 


NOW 

MANY 


WNAt 

SIZE 


NAVY i 






BROWN ft 






GREEN c 







2nd MOST IMPORTANT TOOL FOR 
EVERY WOODWORKING SHOP . * * 



VERSATILE 

W&H 

MOLDER- 

PLANER 

Second only 
to a saw . . . 
molds, planes, 
rabbets. 



F ROM $345 

• Master Charge SEND FOR FREE 

• BankAmericerrf BROCHURE 2Q 



WILLIAMS HUSSEY MACHINE coop. 
Depl ZE. Milford, New Hampshire 03055 




12 V AIR COMPRESSOR - WITH 
BUILT-IN GAUGE,., 160 PSI 



QUICK- AIR pumps jir faster (& hiper IMSsute I Ian 
nl h-f r po-ilable units Ril rs n to ‘a^h ciiaeltr >fin|cr 
iOCkft R iii !| i -i fiaufcf iftuwfa pressure as you inflate tires, 
RV systfms. stem r- 1 lubber gif shocks. ♦ ijujht nil a 
lab es. Cflhiylele * I h 3- an hnse, l b pilfer cord, on nil 
i* Ich & 2 inflaimg ioapters J'l an sturdy carry case 
M one « "Jich jjjar T'D 0 RDEft il?M «]QtA send c h*c k c- 
for 95 * S3 95 ih'p |CA fflS add & fa* I OH in 
elude VISA oi M £ accl r - a imp da-te &end Ip OMEGA 
Dept BL-PM ’33E L <=-p 51 Dm Plains, II 60016 




HINTS 

FROM READERS 



Carbon transfers punch marks 




When transferring hole positions 
from a pattern to wood, place car- 
bon paper under the pattern, car- 
bon side toward the wood, and use 
a punch or scriber. Sharpen the 
punch tip and tap it with a ham- 
mer* Pattern can he u*ed many 
times* yet carbon will clearly 
transfer the marks. 



— Walter E. Burton 

C-clamp is holder 




A l a rife C-damp fastened be- 
tween top and second steps of a 
stepladder provides a handy 
ha mrer for a hammer. 

— Ken Prttterxan 



Carrying small drill bits 




The only complaint 1 have with 
small bit cases is that hits fall out 
ha case is opened. To stop this, 
embed bits in clay . — Frank Day 



32 POPULAR MECHANICS 











Get in on the PROFI 

in SMALL ENGINE 
service and repair 
Start your own money 



EAT INFLATION! 

Cash in on the 
huge demand for 
smalt engine repair , 

Work part time, full time 
right at home- we help you 
every step of the way. 

ling business! 









lit jiixE n ihnrl lime, tnm un U? read* 
lit join ttitr ctf l lu- f.L'-tirM gnuo inn Indus- 
l r io in \ nit ricu . . . an tndiM r> w here 
ijii.il i liid ittk-n art i link mg lY'ill'i SIIIJWl hi 
'ilr.iMl |ut huur..,;tnd thill s pixt hir labor 
I'jtKl engines .liiiI afc^'iiiriL-s arid run 
lit tin' prultt*. 



litt," i Li m" the s-iii.i I r engine indiihtr.L (tax 
grown 4) quickly, in ih'ulr xburt&gv i>r 
q M id i fieri “mull Lnginr rni1i-i\tHin:tli k'lixis 
thrmighoul 1 hr cotmln, Jn lacl, Il’> mil 
mutsiJiil fur u good Jtmull engine.- m mi In be 
ihri'i* Lit lour nvx-kx behind in i iiv summer 
and Hi least ii week behind in the winter. 
When \ i hj sti- him, myo* MPail engine* 
lire in iw titdii, n's easy m iiiidersiund 
»li> qualified men i'EiniiMund such hkgh 
prfc'tx— ux mueh Jiir u simple 

tu iir- Lip thiil lakes ft^s llty nun hour! 



Increased loci 



'7 r i'f hud about 
R yearn experi- 
ence repairing 
small enmities , , , 
but repairs were 
only minor , . , un- 
fil f started the 

Course” wilier H Stuck 
Cjmpbfil. Caritornia 



46-million smalf engines 
are in service today! 

T hill's right— there tire over forty-si* 
million 2-uyde und 4-iyele small engines 
in service across the U.S.A. t hat's l he 
official eounl from Lhe Lngirte Service 
Assn., and new engines ui e hemp hu ill al 
u rate of one- mil! inn per month! With 
fully accredited and approved RcInllw 
Li mini fl|j . you iiiin xh.ui have lhe skill and 
know led tie to mu ke top money %ciisiL-ing 
these engines. Homeowners und busi- 
nessmen will seek you out ;inJ puy vlju 
welt to service umt repair their lawn- 
mowers, tillers, cithers, power rakes, 
garden iructors, chain saws, mini-hikes, 
go-cart, s, x nowmubi I e s, gene Tutors, snow- 
blowers, paint sprayers. .. [he list is al- 
most endless. 



You receive trade secrets 
and business plans 

We guide you every Alep of the way, 
including tested and proven instructions 
on how to yet business, whai to charge, 
how io get free advertising, where id get 
supplies wholesale. . .all lhe "trieJts of 
lhe trade". ■ Mil the inside facts you need 
io us sure success right From lhe start. 



No experience necessary. 

You don’t have lobea 'horn mechanic’ 
or need prior experience. If you can read 
you cap muster this profitable lry.de right 
lie home, m your spa retime, without mis'r 
ing a single paycheck. Lessons, are fully 
jlius traled -so clear you can't go wrong. 



Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 



Wiih our Famous learn-by-doing' (rain- 
ing met hod, you gel practical ’htinds-cm' 
experience wtlh xptciaJized tools and 
equipment (hut you'll receive with your 
1 raining plus a brand-new J HP engine— 
all yours to keep J 

SEND FOR FREE FACTS! 

You risk tMifiinu by at'cepiina thin of- 
fer it* find ot it /imv fit't.uor trainl/t# ran 
mire you the skills you need to int reose 
yttur income m a high-proft, recession- 
proof business oj your mew. 

Jusl (ill in and mail euupup below (nr 
send postcard I to receive full infui nlalkon 
and details by return mail. DO IT TODAY! 

B ELS AW INSTITUTE OF 
SMALL ENGINE REPAIR 

510F Fltld BJdy .. Kanut CIEv. HD. Mill 

Thera Is NO OBLIGATION and 
NO SALESMAN Will Cail-ever! 

BELSAW INSTITUTE. 51df f!£LD BillLOINC 
KANSAS CITY. MISSOURI Hill 

□ yes. please sand me the FREE QroWet gist 
L'ivts lull details about starling my awn business in SmaB 
t !■ y ti e p^aif. i uridesslanL" them is ih oCunatior, end ihai 
no saiesmafi nuicail 

Nana 



Aidrttt 



Tells he* qnicMr 
tr*in ig Of Ft>ur&*«l toil 
in ipneutJble Sto*etime 
4f FjIII "iif tvs iipss af 
fM\ uwr H.DS cnmplilF 

detailiwiDur TOOar 

M& «ISK Trid Off f r ! \_ » - - 

AocmdllwOT AfwntHiF Naliem*! Hunt* SCuriy Council 



City. 






Worlds First and Only 
Solar-Powered Watch* 

Guaranteed to outperform any watch sold 
today. . . or it costs you nothing! 




The Sunwatch ; acclaimed as 
the most accurate, most 
versatile, most rugged 
watch ever made. 
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* 100% wlmr- powHTidL fun nnar 
nplict battirin 

• Ns rtflstUnf *1 naLandar nat rrtit in 
Istp 1TMPP 

Spies ifi accuracy 

Now you 9 never worry abonl accuracy again. Bacause 
Ihw Sufi walch will k*ep ytu on lima par I ha rest al ynur 
UiE | Accurala Ed within 1 sec p«r month. I 

Sulir i|i alticiancy 

Mtntehire solar calls automatically con veil eunlighl, 
daylight nr ordinary h'jJ'a light into usable energy But 
ahiragn the solar calls teal alrtuelly brewer. So youtl 
na ver mplani ii WUEdi bullury again 
Pragraniinait Jar aaar m entury 
Tha bull I in oomputn r an I chip will always, display lbs 
aiTTBCt time iale arid monlh. Ainu Li automatically 
«d|uila the watch calendar bn tong and short montha, 
Leap yaars and It'H programmed until lha y»f £1-00! 
Easy t> raad 

Thu natural ids view ddplay lade you tall Ihe nmu. day 
and data without twisting your arm ml a an un comfort 
able posllKm 

Kunben ibearfa vlalUa 

Four varying light inhenslllea BIB bu ill Inin tbi vie wing 
display allowing lb Sunwatcb Id adjust auloraallraLly 
10 any light This means you tan always md LI. wen 
In ih* b righted aunLighi . 

10 Display latttuni 

The Gun walch la capable at dlsplayti^ I he toltowLng 
iidonnttion Iwu re * mlnntw * second*. * months * date 
■ day 1 leap Y*ir * ip«d cdlbr*Uan * AM/pM LnUeelnr 
*sacnEids counl. -aif 

Extra mi accuracy 

Unhifl other sladranlc wale 'turn UlLng tuned cryalela ?□ 
cnn1;d liming accuracy, tha Sunwatch tocorporalss a 
unique programmable, fflldfflCLre ult nynlllBliiBr to 
iiLhJcfi It the Itret watch Ln history that la acCurale to Lsa^G 
than 1 tacond par tnomh Thai's 5 Hinas ran™ accurals 
til Eli I he Laleel quartz Acflltron 
Tha Fawar Source 

Tiny HJican power alia, which are autetanlLy being 
energized by natural sunil-gh.l. daylight cr an ordinary 
Jlghl bulb keep l he 5unw*lch energy alnrege ayalem 
fhar^d. Should i he watch pot be Biposed m light, u 
will coMlrma lo uparata lor munlhe cm tto-rad power, 
Tha mail imiaalruelihla walch in. tha warld 
Tha working 3 ol ihe waLch palac panels, energy cp.la, 
quartz cryaial, computer m a chip, ale . am all pirma 
nundy aaalad in a Lexan module This modulo 1s sn 
unique Its pratectad by U.S. end foreign pafonls 
Csmplataty walarprnal 
Leave tha Sunwalcb in sail water lor monlhs Diva with 
It In depths up So 7S0 (flat. Thara are no openings — 
magnetic slide bare actlvula all lunctloni With Ehio- 
walcb'a erduslva, parmanantly tnled Luan moijula 
there are no “EF rings or nala Id leak. 



STAINLESS STEEL CASE 
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Shack rsiiatanl lo 25.DDC E s 

You can craeh d inla a rug uuHanail brick wall at 90 
mph wllft !ld potlcaable eliHd Wear it while icing 
hBBTy work, DUtrclaa or any alnnunuj ectlylly 
Tamparmhiri rtliilinl 
Pul the Sunwatch in baiting waiar tor 30 mlnuiee. 
treazn it in a block □[ lea (m a yaar. Enimma tempflm- 
IutIb WlLI not demuge ynur Sunweidi 
Friiivn miilinl 

Them am na air speces inssle ihe Snnwaich There- 
tom. Li la usd tuBcapUbto to high prenturae sucii u 
mLg.il be ecmeimlBrad diving In greal dupliis 
Tha ptrlaet wstth lay s Ulitina 
Imaglite aplll -aecnnd accuracy tor On rasL nF ynut llFa 
Sunwaich le a vinuaLly irutajinidlble. heauilliiLly 
sfylad. apace a ua [LcnepdKP, and ft a availobla In UirRe 
excltuiq ilnLahes. Brushed stainless slutl Gold pleiad 
siainiess aiael or a [lurable black llnish on stainJean 
slatl All Subwadchaa came wilb a rnatcTilng itELlnJaHi 
alael band wUh removable links and. adjuateble clasp 
Mail in iha Unilad Statat 
Tha Sunweidi. dtielgnod by Riog^T RlehJ, waa being 
worn by lit Inventor nearly a year botora iha Htbi 
alactnmlE digiul walch was awen avellable Id Iha gen- 
eral publLc ’jIcc-j thel lima cnnslanl uhgLfjHirtog evilu 
allnna and design ImpmvamBnls hew been mud# on 
the Sunwelcb In LnoarpciralB (bn luleal In dliglla] rnLcrn 
drcull end BtlUr power iaeApnlngy. Thita ihe Sunwatch 
tadey repniiUJLia Slate ot Ihe iiJt electrajilca lectmnlagy. 
9i la buitl to Lht (lbjuo rigid slandards pradicad try ihe 
menulsEturer to creeling BaphJsl.lca.lCid computer nitCra 
tor Ihe SJ.S. &Jvetn meant and elher majar users nl 
iheae components 

* A ward, Ikiwl alkar '"Salar Watchaa ' 

Roger Rlatil, destgnsr at Iht SunWetch, stales Lfiel 
there to na ntbar csmplataly oolar powerad walch an 
the market today Claims ul Baler power by atbar watch 
manidadnrara are based an the use oi a amall boIbj 
call Dus to ifaalr UmLIid alia, Ihit# calls cap be proven, 
In tocJtoUaL larma, to bo □! vtrtueJly nn alg nUicaril value 
to aKtandlng lha lib si a watch baiiary. Far this rsason, 
bD cliiQ r so called 'soUr waicbes," muto have rapJace 
iihle hatlEriea Tito !9nnwatchs power elnroge syelem. 
tawtvar, Itoad never be changed end to, to lord, perma- 
nently saeJad lo wltbatUld abuse and the elements 



Unique and mama ruble gilt 

Avatlehlu Ln A apaclal gttl bur ;hbs order Jpr rr. the 
Sun Welch makn an toed gilt tor apecfcal halldayi, 
bLrlhdeyg g raduatkiii, FMhar'S Day ate period lor 
(justness peopln commuters leachtrs athloies ar.d 
sporetmen, wbn req Jlre spill sveon J accurety 
Fraa culam engrevmg 

At your requasl. each Gunwetch wlU be lituid engraved 

w Itb Ihe name you epoclly 

Limitai Warranty la yaar ynlacHaa 

The Sun walch Is cavored by a 3 year tlmLled war ran I y 
Lsaudtl dv EifiW Time Corparallon [manubudnrea's id the 
prestlgtoui Synch rontt 2TQ0I and included with ynur 
weteb. A copy oi "he warranty may also ho obtained 
Ires id charge by writing to Fuluri Cancapls, 41 Holiday 
Park Dr., Fkupptga. NT 117B7. This warronly givaa 
you ajwciilt toy al Mghm. and you may also have other 
rights whlnb vary Emm elala lu Stale 

IS hi rkk trill alflaf 

Jrttcr your Bunwa'cti taiay and usd It far IS 
daya. then, tf you are nut aamplfllBly salta- 
6fid return If lor full money bade. 
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N Y RfiSiktila Call Collect 5lfi-822 ^S5D 

OR MAIL THIS NO RISK COUPON 
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| Da pi 342 U Hauppaugn, New York H7B7 
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by Mort Schultz 




1 Spe«bconirol sensor In speedometer cahto housing, 2 Gartjuretoc-awrtch seiwor. 3 Tr«n»- 
ml*s ion-fluid-le vel senior dipstick. 4 Height sensor tor Jevei-COntroi system on rear euspeiv 
sion. S Air-iemperelure sensor in alr-cleanar. 6 Exhaust-gas oxygen sensor, ? Throttle-posi- 
tioner sensor. 6 Coolant- temperature sensor (in water-pump housing). 9 Start and run sensors 
In distributor. to Coolant-temperature sensing switch. 1 1 Oil-pressure sensing switch. 



D epending on the make and mod- 
el of your car, it has various 
sensors f each doing a particular job. 
How often have you given them a 
thought? If something goes wron^ 
with a system a sensor serves, think- 
ing “sensor” may help you avert 
time-consuming, frustrating trou- 



bleshooting and, possibly, a needless 
repair. The cause of trouble is fre- 
quently a malfunctioning sensor. 

Engine-temperature monitor 

Let me give you some examples of 
the problems you can avoid by th ink- 
ing "sensor," Consider, Jirst, the en- 



gine- temperature sending switch. 

This sensor is screwed into the en- 
gine to measure temperature. It 
transmits the '■ message" to a gauge 
to let you know when the engine 
overheats. The sensor does this by 
using a variable resistor, which 
can fluctuate in value as the tern- 



FEBRUARY I960 35 
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MODULE 
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EGR CONTROL SOLENOID 
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throttle-position 

SENSOR 



AIR- 1 INJECT I ON 
DIVERTER SOLENOID 

air-injection 

BYPASS SOLENOID 



Ford 1 a E EC-II &ystG m dspandft on ii k sa n sors to monitor «ng me f unc 
tlons. If any of these become defective, a breakdown of Ibe electronic 
feedback carburetor can occur, leading to engine problems 



ENGINE-COOLANT 
TEMPERATURE SENSOR 



FOUR LOSE 
PULSE RING 



perature increases and! decreases. 

When the engine is cold. the resis- 
tance of the sensor is high, which re- 
stricts electric current to the tem- 
perature gauge on the dashboard. 
This results in a low (or no) temper- 
ature indication. As the engine gets 
warm, the sensor resistance Value 
decreases, and electric current is 
permitted to flow to the gauge. The 
temper utu re indicator needle rises. 

Suppose, one day. the tempera- 
ture indicator needle qn the dash 
shoots up. Some people think the 
worst. They may even indiscrimi- 
nately replace the radiator or water 
pump. 

But the smart approach* instead, 
is to think "sensor" unless, of 
course, coolant is actually boiling 
over. If the engine isn't really over- 
heating, the malfunction you're 
looking for is in the temperature- in- 
dicator circuit, quite probably with 
the temperature-sensing switch. 

To test the switch, unscrew it from 
the engine and check resistance 
with an ohmmeter, (Many mechan- 
ics simply replace Lhe sensor with- 
out testing, It’s not an expensive 
part,) If the resistance reading isn't 
as specified in service data (usually 
100 to 200 ohms, give or take a few), 
replace the sensor. 

Sensors affect engine 

The engine -temperature sensing 
switches are simple to work with, 
but what about the sensors serving 
modern, highly complex automobile 
electronic systems— for example, 



the exhaust-gas oxygen sensor of 
the electronic feedback carburetor 
system? The oxygen sensor is in the 
same ballpark as the engine-tem- 
perature sensing switch, except for 
one thing; If the oxygen sensor fails, 
it doesn’t simply cause a gauge to 
show a malfunction. It disrupts the 
electronic- feed back carburetor sys- 
tem, Consequently, engine opera- 
tion is affected and. as a result, the 
engine may; 




SENSOR 
SERVICE 
REMINDER 
FLAG 



REMINDER 
FLAG RESET 
CABLE 



TO RESET FLAG 
REMOVE TRIM COVER 
AND PULL RESET 
CABLE UNTIL POSITIVE 
STOP IS FELT 



Th* exhauit-manirold oxygen sens or must 
function properly on cart equipped whh 
th« new, tltctronlcilly control ltd carbure- 
tor*. Because of thin, a warning light on th* 
dash goat on attar a specified number of 
mil**, indicating a replacement for th* sen- 
ior muil ba Inala I lad, 



9 Detonate. 

■ Stall when cold or warm. 

■ Idle rough when cold or warm, 

9 Miss. 

■ Hesitate, 

■ Surge. 

9 Have poor gasoline mileage. 

■ Be hard to start when cold or 
warm. 

■ Emit an objectionable exhaust 

odor. 

Electronic-feedback carburetors 

Few people now have electronic- 
feedback carburetors in their cars. 
The system is the newest one adopt- 
ed by domestic carmakers to help 
meet the rigid clean-air standards 
for the 1980s, However, most cars 
will eventually have this system. 
Credit for pioneering the electron- 
ic-feedback carburetor system here 
betongs to Volvo. The company ap- 
plied the Bosch development to its 
1977 California cars. In Volvos, It’s 
used in conjunction with fuel injec- 
tion and it’s called Lambda-sond- 
Now, every American manufacturer 
lias adopted a version of the system, 
which also requires use of a three- 
way catalyst, 

E lec t ron ic- feed bac k carbu ret ors 
started appearing on some U.S. 
models in 1979. Its use is more wide- 
spread on 1980 models, Next year, 
it will be standard on most models. 

The development of electronic- 
feedback carburetors has resulted 
in new "tetter-talk" used by manu- 
facturers. Chrysler calls its unit 
EFC for Electronic- Feedback Car- 
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buretor. Ford, calls its system EEC 
for Electronic Engine Control. The 
General Motors system 143 referred 
to as C-4, which shouldn't be con- 
fused with the Ford automatic 
transmission of the same name. The 
GM C-4 is taken from the four initial 
C’s of Computer-Controlled Catalyt- 
ic Converter, American Motors uses 
the Ford system on six -cylinder en- 
gines and the GM system on four- 
cylinder engines. 

The purpose of the electronic- 
feedback carburetor is to keep the 
air/fuel mixture at a precise ratio. 
By keeping the ratio within narrow 
limits, the three polluting agents — 
hydrocarbons (HC), carbon monox- 
ide (CO) and nitrogen oxides (NOxh— 
created when fuel is burned can be 
treated by a newly advanced cata* 
lyst system, known as a three-way 
catalyst. 

The new catalytic system does a 
more effective job of controlling 
emissions than the older catalytic 
system. As the older converter does, 
the new one converts HC and CO to 
carbon dioxide (COs, the same ingre- 
dient used in soda pop) and water 
vapor, but it also converts NOx into 
harmless nitrogen and oxygen, 
which the old converter doesn’t do. 

The older catalytic converter con- 
tains platinum or palladium and 
platinum. So does the new convert- 
er. But the new converter also con- 
tains rhodium, which does an effec- 
tive job in breaking down NOx. Cou- 



pled with the exhaust -gas recircula- 
tion (EGR) unit, the three-way cata- 
lytic converter is expected to re- 
move T once and for all, NOx as a 
threat to the environment. (Inciden- 
tally, Chrysler and Ford use two cat- 
alytic converters, one to treat HC 
and CO and one to treat NOx, GM 
incorporates all functions into one 
converter.) 

And what’s at the heart of thin so- 
phisticated three-way catalytic sys- 
tem? A sensor, that’s what — specifi- 
cally, a sensor that measures the ox- 
ygen content of exhaust gas, com- 
pares it to the oxygen content of the 
atmospheric air and then transmits 
an electronic signal concerning this 
ratio to the carburetor control unit. 
Upon receiving the signal, the car 
buretor adjusts the air/fuel ratio to 
keep exhaust gases within the nar- 
row bounds necessary for effective 
catalytic treatment of emassions. 

As you can see by examining the 
illustrations of the EFC, EEC and C- 
4 systems accompanying this arti- 
cle, the oxygen sensor is not the only 
sensor these systems employ. A 
breakdown of any sensor can cause a 
breakdown of the electronic-feed- 
back carburetor and lead to an en- 
gine problem. 

Testing oxygen sensors 

Therefore, when something goes 
amiss, think “sensor," If the system 
has a sensor, or sensors, check it, or 
them, before making other repairs. 




Olhmmeter is used to test seniors with 
electric resistance elements. The lempers- 
lure— sensing swilch, for txaftipl*, usually 
has resists noa of IMto 200 ohms. 



Testing the electronic-feedback 
carburetor sensors is within the ex- 
pertise of advanced Saturday me- 
chanics. However, you have to use 
specific testing procedures desig- 
nated for your car model. Therefore, 
you need s service manual. Manu- 
facturers of domestic cars are mak- 
ing manuals available for a reason- 
able charge. 

To demonstrate the relative ease 
involved in testing a sensor, let's 
take as an example the Ford EEC 
exhaust-gas oxygen sensor. To test 
it, disconnect the wiring harness 
from the sensor. 
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Chrysler'^ EEC system uses two catalytic convertors {as does Ford's EEC); 8 
regular oxidation cotelysl controls HC and CO, a three-way catalyst controls 
NQk, Sensor (lefty compares oxygen content of exhaust to that in atmosphere, 
signals electronic- feedback carburetor (below), Insuring correct alr-’fue! ratio. 



EXHAUST 

MANIFOLD 



(NEGATIVE ELECTRICAL TERMINAL) 



AIR 

CLEANER 



muffler 



oxidation 

CATALYST 



OXYGEN 

SENSOR 



THR£EWAV 

CATALYST 



February 1980 37 






ELECTRONIC 

CONTROL 

tfObULE 



EXHAUST-GAS 
OXYGEN SENSOH 



If damper door on alr-c leaner housing 
doesn't open between 95 end liS' F., sen- 
sor must be replaced. To remove, pry off 
retaining clip* with screwdriver. Be certain 
that the gas ket (below) la in good condition 
before replacing the eeneor. 
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GM's C-4 (Computer-ContrbMed Catalytic Convertor) eyafam has ■ single three-way cat- 
alyst that— like other threewsy unlit— onJy functions property If the engine fun* with • 
precise alr/fuel ratio. A sensor In exhaust system measures Oxygen end signals control 
module, which can perform carburetor adjustments u car Is driven. 



level eliminates several items of 
emissiahs-control hardware. They 
include the EGR system, orifice 
spark- advance control system, air 
pump, and conventional distributor 
vacuum advance. 

To monitor constantly changing 
variables within the engine, the 
Electronic Lean Burn system uses 
six sensors: coolant temperature, 
ambient-sir temperature, throttle 
position, carburetor switch, ami vac- 
uum and pickup coil. These semi 
"mesa ages 11 to the spark-control 
computer, which determines in- 
stantly when the fuel mixture is to 
he ignited. 

In other words, ignition has to be 
rapid and precise to attain smooth 
burning of the lean mixture. Con 
ventional mechanical methods of 
controlling ignition timing are loo 
slow, whereas the electronic meth- 
ods aren’t. 

Suppose a Chrysler with an Elec- 
tronic Lean Burn system suddenly 
starts using an excessive amount of 
fuel and exhibits a high idlingspeed. 
Fault often lies with the coolant- 
temperature sensor, which (as the 
diagram on page 35 points out) is. on 
the water-pump housing. Testing 
this sensor requires a simple ohm- 
meter, not a sophisticated digital 
analyzer. You don’t even have to 
take the sensor out of the car. 

The ohmmeter is connected to 
ground on the engine and to the sen- 
sor terminal. With the engine cold, 
there should be continuity. If not, 
replace the sensor. With the engine 
warmed to normal operating tem- 
perature, there should be no conti- 
nuity, If continuity is present, re- 
place the sensor. 

Air cleaners have sensors, too 

Most cars have thermostatic air 
cleaners. These, too, have a sensor 
that can cause a problem. 



Suppose there is a sudden in- 
crease in fuel consumption. As you 
know, there are many causes for 
this, but one cause, frequently over- 
looked. is a thermostatic air-cleaner 
damper door that binds. And what’s 
the main reason for this? A defect! ve 
temperature sensor! 

The sensor controls a vacuum mo- 
tor, which closes the damper dour 
when the engine is cold and opens 
the damper when the engine is 
warm. To test for a bad air-cleaner 
temperature sensor, the engine has 
to be completely cold. 

Remove the air-cleaner cover and 
place an accurate thermometer 
near the sensor. A photographic 
thermometer having a metal hous- 
ing and long metal stem, or one like 
it, is usually accurate enough for 
this simple test. 

Wait for the thermometer to stabi- 
lize, which takes five or 10 minutes. 
Then, reinstall the air-cleaner cover 
and start the car’s engine* letting it 
idle. 

The damper door should close over 
the snorkel at once. If it doesn't, tile 
linkage or vacuum motor is at fault. 
As soon as the damper door starts 
opening, remove the air-cleaner cov- 
er and read the thermometer. The 
temperature should read between 

95° and135 e F« 

[f the temperature exceeds this 
reading and the damper door hasn’t 
opened, replace the sensor, which 
most likely is defective. 

The thermostatic air cleaner tem- 
perature sensor is held by retaining 
clips. Remove the air cleaner and 
turn it upside down. Fry retaining 
clips off the sensor with a screwdriv- 
er to remove the sensor. 

Sensors in most other areas of a 
car are screwed in place. They can 
be removed easily by simply engag- 
ing the hex of the sensor with an ap- 
propriate wrench- UK 



RETAINER 



Connect the positive lead of a volt- 
meter to the sensor connector wire 
and connect the negative lead to 
ground. Start the engine and lot it 
warm up to reach normal operating 
temperature. 

Now, with the engine idling* a 
reading of 0.2 to 0-5 volt should 
show on the voltmeter low-volt- 
age scale. Push down on the 
cold -start enrichment rod of the 
carburetor. Voltage should be 
0.6 to 1.1, 

If voltage is not within the 
specified ranges, the exhaust- 
gas Oxygen sensor is faulty anil 
should be replaced. 

By the way, the exhaust-gas oxy- 
gen sensor is so important that a car 
with an electronic- feed back carbu- 
retor is equipped with a warning 
that displays itself every 15*000 
miles to tell the driver to replace the 
sensor. The warning wilt not appear 
if the sensor fails before 15,060 miles. 



Monitoring loan-burn angina 

Let's take another example of the 
simplicity involved in resolving a 
problem caused by a malfunctioning 
sensor. In 1976, Chrysler introduced 
its Electronic Lean Burn system to 
control exhaust emissions by allow- 
ing the engine Lo burn a leaner- 
than- usual fuel mixture. 

Keeping the mixture at the leaner 
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A NONTECHNICAL LOOK 
AT THE TECHNICAL ADVANTAGES 
OF USING STP GAS TREATMENT 



ft ail starts with this wonderful 

chemical catted 

Alky I h yd roxy be nzylpo ly amine . 

Fancy name for something that looks 
like a balloon on a string. But, as the 
primary active ingredient, it does two 
important things in your car's fuel 
system: 

First, it helps remove water from your 
gas tank by surrounding droplets of 
water, suspending them in your gas 
so they can pass 
harmlessly through 
your fuel system. 

Second, it helps pre- 
vent grundge like 
gum and varnish 
from sticking to metal 
surfaces of the fuel 
system in two ways: 

By coating the metal 
surfaces of the fuel 
system and by sur- 
rounding the gum and 
varnish to keep them from getting a 
toehold. This helps keep your car- 
buretor clean and that helps maintain 
peak engine performance. 

Still with us? 

So far, all you've got to remember is 
that STP Gas Treatment fights back 
against bad guys in your fuel system. 

Now for the second thing to 
remember: Ail this isn't fiction. It's 
fact. Results proven in scientific tests, 
For instance: 




FIGHTS RUST. 

These two 




A 



steel bars 
were both 
soaked in 
the same gas 
plus water. 
Only dif” 
ference? The 
gas used with 
the bar on the 
right contained 
STP Gas 
Treatment. 



FIGHTS WATER. 

Whter causes more than rust It 
can freeze, too. Brrrrf Regular use 
can lessen the likelihood of gas 
line freeze, Tests proved STP Gas 
Treatment increases the emulsifica- 
tion of water and* that means it helps 
water get through your system, out 
your exhaust, 

FIGHTS CARR DEPOSITS. 








Some carburetor openings are tiny 
enough to become restricted by 
gum and varnish, which can rob 
your engine of efficiency. We put 
dean metal sleeves in 23 engine 



tests. Without us (left) nasty 
formations developed. With us (right) 
sleeves came out much cleaner.. 

Take your pick. 

FIGHTS VALVE DEPOSITS. 

For this test, we 
matched up six 
new cars in 
three matched 
pairs. After only 
12,000 miles, 
look at the 
difference that 
can develop in 
valve deposit 
formation. 

( We're on the 
right.) That 
stuff on the 

left? Would you want that in you rear? 

in summary. 

Maybe you've never 
thought about using a 
gas treatment. Well, you 
should. Odds are, 
you ve got some bad 
guys lurking in your fuel 
system. Things you 
ought to fight back 
against - if you want to 
keep your car running 
like it ought to, 

STP Gas Treatment 
does exactly that. 

It's the best selling Gas 
Treatment in America. 




FIGHT BACK! WITH 
STP GAS TREATMENT i 



r. STP CnrparalHM! F9?9. l-fl&ClW Gr-nmnfpal Rvtf . Ft LauOep-jale Fill U31Q 
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HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Extra heat 

/ Aare (i built-in metal fireplace* He- 

hind the front brick veneer and in the 
urea that eticloses the fireplace is 
twxtcd u f a. rw trj>. 

/ w.‘riA won^frriitp [f there * a chance 
f could connect this ''compartment" 
to my regular warm- air heating ple- 
num, to t ran Hfer the heat to other 
room*. I'd tote proper fitter a, of 
course. — Dennis S shimming, Hoax- 
ton, 

My advice is not to tamper with 
the area surrounding the rear and 
sides of your zero-clearance fire- 
place. 

Although it may appear to he a 
waste of heated air, the risk of intro- 
ducing n fire into your Air-dlistrihu- 
tion system isn’t worth the trouble. 
You may also negate your fire insur- 
ance if you should make this alter- 
ation. 

Insulation comparison 

I recat I reading somewhere that rock 
wool ha* a higher R- value per inch 
than fiberffluftf r, // this is frae, wh y 
isn't rock wool available anymore? 
Also, what are the R- value* of vari- 
ous insulating materials? — W, /fos- 
tellic, Granville, lit. 

One of the places you could have 
read about E-values was in Insula- 
tion: How Much Is Enough? (page 
132, Sept. '7&k Below are R- values a in 
listed in the article {Table 1). The 
higher the number the more effec- 
tive the insulation. 



H -Values for various 
thicknesses of insulation 
TABLE 1 

Minimum R'VhIu* 

InsuJHticMi tpm- IrtttV&f thlchrwia] 

Vofmiculile 2.08 

Glass liber loc-se Ml 2. 1-2.4 

Rqc& wool K»W fiJI £,7-3,3 

Ceiiui&so 3.1-3.B 

Glass Fiber bliinkels Ua.l"y 2.7-3. 7 

Hock wool t : ankefs.batls 3.. 1-3.8 

Urea (ofmaidehyde 4.1 

Pctfystyran*. potyurettiana 6 25 



TABLE T 

Sana or Nenhata Lw» and 
blown nil 

Ol«* Hock Glass flock 
R-VbIlm flb*r #OOl Nt»r wool 
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I've also listed inches of insulation 
required to attain v a noun R -values 
between K-ll and Ft -MO, for both 
glass fiber and rock wool (Table 2), I 
prefer this chart as, depending Upon 
where you Jive, it could cost less to 
add extra glass fiber for the same R- 
value in rock wool. 

Rook wool iff available. Write: 
Rock Wool Industries Inc., Premium 
Brand Insulation, Box S 1 70, Den- 
ver, Colo, 8021 7 t for a distributor 
near you. 

Carpel-clearing hinge 

/ told that there in a type of hinge 
that will ra ise a door to help c lea r the 
carpet, whi n the door i» opened. The 
door mast be flush when closed. — Eli 
G hi mac. Mechanics burg, Pu. 

The hinge you're looking for is 
called a rising butt hinge. H is man- 
ufactured by Ball and Ball. Ex ton, 
Pa. 19341. By studying the photo. 




Rising bolt hinge lets door swing over a 
plush carpel, flight- hand hinge Is shown. 



you can see how opening the door 
will also raise it. 

In brass, a 3 x 2% -in. set is £42.90 
per pair; a 4 x 2%-in, set is £53,75 per 
pair. In aluminum a 3 x 234-in. set 3s 
£25,10 per pair; a 4 x 2%5-in, set is 
£29,75 per pair. Postage is :S2 per 
pair. 

When you are ordering, specify u 
right-hand or left-hand hinge. To 
tell which type hinge you need, 
stand with your hack to the door, so 
it swings to ward you when opened. 
If the hinges Eire on your right, they 
are right-hand hinges. 

Overheated wood? 

For Id yearn we have struggled with 
the deck on our church par- 



mnage, When it tints new we stained 
it with several coats, Finn fly, as a 
last resort, we painted it. Nothing tee 

htuw tried will adhere to the wood. 
The paint seems to he oily on the 
wood side when peeled hark, 

Reside* the fact that it i* an 
eyesore, we arc constantly replac- 
ing wood that is rotting, because the 
deck has no protection from the 
ice at her, 

Sam*- mie said our wood may have 
hern “utter" treated. Is that possible? 
Will ie# have to fear it all down and 
start over? James E. Conner, lie!- 
mont, Mich, 

The initial stain and paint jobs 
most likely didn’t cover the sides 
and bottom of the wood decking, al- 
lowing moisture to penetrate the 
pores of the wood. 

When there is sunshine fallowing 
rain, the warmth draws the mois- 
ture to the surface and from the 
wood. The painted surface is flaked 
off in the process. The fact that you 
also have rotting wood indicates 
that pressure- treated wood wasn't 
used. 

Replace all rotted wood with pres- 
sure-treated, dry wood. Check your 
decking supports (joist and girders), 
too. If they have rotted, T'm afraid 
you'll have to tear down and start 
over, using dry, pressure-treated 
wood. 

There are several brands avail- 
able, Check with your local lumber- 
yard or home center to learn what 
they carry, 

[Fd. Note : John’s article on where, 
when and why to usf 1 pressure’ 
treated wood will bo in the PM Gar ■ 
den Guide next month.] W 



Do you have a home rtMlirM*ri4rtC9 Or r epax pfatMfn f 
£e.nd ■( to Homeowners' Clinic, Papular Mechanics. 

West 57 fft $t . New York, N Y. 1Q019. Letters 
eaonor Dc answered individuati/. Ouf pr&t^ems of 
wide /Merest wilt be ChSCuSSBil \P fDrs Cbturott. For 
more home repair and maintenance help, geJ Pi M's 
f^oiTTfl Care Guitfe. S 4 95 posfpartf Seed cvtJprr'sJ ro 
PM, Dept. HCG. B ok W 14 Ne w Yofit. N.Y 10019. 
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Warning: The Surgeon General Has Determined 
That Cigar eiie Smoking Is Dangerous so Your Health. 



Source comparative- ’car' and nicotine ligures: FTC Report May 197 B. Of All 
Brands Sold: iowsst tar 0.5 mg.'iar.' 0.05 mg. nicotine aw. per curette. 
Golden Lights: S mg/tar,' 0.7 mg. nicotine av. pei cigarette hy RC Method. 




Golden Lights 
taste astonishes 
first-time users. 



Unbelievable taste from a low tar surprises smokers. 
Many switch to Golden Lights after trying just one pack. 
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Golden Lights. 

The taste high tar smokers 
lJan,, want in a low tar. 

I... (Regulars Menthol.) 
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THE GUIS AH D BOLTS 



A 4-wheel drive Blazer is guts-and-bolts tough and practical. On or off the 
road, ifs a people mover, trailer tower, cargo hauler And it has the new 1980 
Chevrolet Three-Year Perforation-From-Corrosion Limited Warranty. See 
your Chevrolet dealer for details. Ask about leasing, too. 

Part-time 4WD now available with Staged, 2-barrel carburetor on Mo extra suspension equipment required lor offroad use 

optional automatic transmission. standard 4.1 Liter (250 Cu. In ] Six. with 4-wheal-dnve Blazer, Front stabilizer bar, leaf springs 

Freewheeling front hubs help Improve Not available in California. One barrel and power steering are standard. Rear shocks are counter 

rolling efficiency over last year, whan 1$ used lor normal operation. The angled lo help control brake/powar hop. Power-assisted 

In 2WD- Manual transmission standard- second, larger barrel is activated for brake system is also standard and computer-matched to 

Aluminum wheels available. more power. Blazer's Gross Vehicle Vltoight Rating 





A THHtHfllCEMDTO HAT. 
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BUILT TO STAY TOUGH 




SCIENCE WORLDWIDE 






Pa ne Is may power comitiu mcatta n II nes. 



T my. ha rd sph are <top 5 wa s farmed by melt' 
ing in Earth's atmosphere or outer space, A 
second kind of space-dust particle (above | 
Is crystal core flecked with debris. 

tovoltaic cells can he hooked into the 
com muni cation ft system connecting 
a command post with remote sta- 
tions. on the 'iHBT-foot-hi(jh White- 
face Mountain. 

The 20 panels, made by AKCO So- 
lar 1 nr. of Californ ia, are most likely 
to be called into use during the ftiant 
slalom events on the mountain. Dur- 
ing other events, the system will be 
available ns a backup, in ceisc the 
conventional power is interrupted. 
Bach of the 20 panels can produce up 
to 20 watts. Power is fed to a battery 
system which could keep the system 
running for days if it’s cloudy. 

The solar installation is one of a 
number of advanced technological 

ffifEaSic tore to page 44f 



A sweeping of space dust 

The dust particles in th<> photos nt 
ripht may have been shed by si pass- 
ing cornet. And university scientists 
who analyzed the particles say t Key- 
may contain new evidence concern- 
ing the formation of the solar sys- 
tem. 

The particles (about b^Hl-inch in 
diameter) were collected <m sticky 
plates carried by a NAS A --operated 
U-2 ai it raft and deployed at id t i 
tudes above terrestrial pollution. 
Scientists at California Institute of 
Technology and the 
University of Wiish- 
Lnjrton found several 
e x o t i c e xt rate r rest ri ■ 
al substances. 

Some eliv fluffy 
clumps of different 
minerals. Others 
comprise crystals of a 
single min end, and a 
few are hard spheres, 
apparently formed 
by melting in the at- 
mosphere or outer 
spare. Most into it st- 
ing of all to the scien- 
tists, some particles 
a p pc a r t o co ntain sit fch l c lie m ic a I i r- 
reyu lari ties, He searchers are cur- 
rently looki rik r fo r m ore o f t h e u n u a u - 
al features, evidence of nuclear re- 
actions that occurred when the splat 
system was formed. If they find 
them, scientists will know that at 
least some of the dust has been clut- 
tering the attic of space above us for 
the past 4.S billion years. 

The “comet dust 11 research comes 
at ei time when NASA is planning a 
major mission to send Ein unniEinned 
spacecraft to meet Halley's Comet 
when it next appears, in late 198b. 



Sun power at Winter Olympics 

The rack of solar cells in the photo 
below may power communications 
for part of the Winter Olympics this 
month in Lake Plsieid, N.Y. 

With the flick of a switch, the pho- 




Oft set Leverage Nipper 

TJtrow away your pld nipper DHset jaws 
greallv increase draw capacity on brads, 
lacks, iirnshitifii nails, eic. Especially gowltof 
working in Srght corners. Vdu isite. hold and 
draw with less lor re Green lacquered hanrSli:: 
lay comfortably In your hand- Hade in 
Germany. Jaw width V. Overall lenglit: 7" 

Olfset Leverage flipper Si 2,95 

□ Enclosed is S12.96 plus SI 50 Shipping > insurance 
tor Dlfitl LEvengt Nipper include NEW caUlug FREE 

VISA or MC, order loll free 1 -800-343-til 30 

hd™ 

MCitM .... 

City Slale . i.m 

□ Encloses iind S! on 10, new vs-sc Catalog only 

The~Princeton Company 

P.O. Bin 276-39. Prtnoaloo. MA. 01541 




WE DARE YOU TO COMPARE! 



WHTWMD OFFERS YOU MORE,, 



SAV E 2 0 ■ SO% ovi « ci?Mi>AAAhr *vbni □ ; . ot > s. 
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If V'.i ij re me mber savor i n.j and Itti ge nn^ over a \ ant* t- 
tacitly maid and flavmiul C uhim le*[ ejK»r m ike dip 
before I he Cuban emlm rjj.o . yi.H) will he mi trailed an 
r his offer — and i he s. i nry heh i fid i.t ! 

When i hid Cuban enthirgo hii, aae and oilier s-mall 
mBnufactufer&of fine cu atom-made cigar* faced ruin 
Ou r very e k i htcncc ikpe ruled o n m a i ntai run r I be ca m e 
incrampirihle quality we bad snifJ nur reputatma 
on- 

The iH>lijiiLin. wai pure eJihak- and- du^ger One dirk 
n l j.; It r i fc w yeari ago a ariMijs of daring Cu ban expat- 
riates pm 10 hea carrying a precioui cargo of Cuban 
lobaeeo heeds. After running a Riuntlcl of C'uhun 
gun bn k a they finally rewhfil their de inflation — 



HunJurai Here under ilmosl idenhcal condiTirma nl 
climate and tniL llm prime iohacen llounshei m thii 
day. lar fTom Us unlive land 1 ‘Thi a* ihe ruhitcrt *c 
pse In make our superbly nib id Jinj fllVairaftle -cigari 
— ni Bkfk an capen can't rtfl from Havana. 

MY OFFER TO CIGAR LOVERS 

I will vend you postpaid a vjNcty of tiO factory fresh 
cigars Smoke one or a tiulf-dtucra unii my comp li- 
me rus Jf these cigars aren't all you cipecl and a great 
do j I mu re , re Lurn Ihe remainder by pa reel pmi wit bin 
Ifl days and t’]| refund ynuT minify. Ml! questioOi 
asked, Ynur delivered cuit is only iJ-G.^O for 60 
Factory 'Fresh Cuban Seed Leaf Cigars. 



A3>4 to order, inti m and mail coupon to 

THOMPSON CIGAR CO. 

ZOOM tdi&onAvi Oapi. A364 , h.. ihjs nmpj fi Jaso' 
O K.. TOUt Snip m& the Victory -Sam- 
pler under your money back guaran- 
tee for only $10 90 

□ Check for Si 0.90 enclosed. (Fla. 
residents add 4% sales fax.) 

Charge $10 90 io my 

□ Visa Maslar Charge 

n American Express 

□ Diners Club 

IQFFFB r.oon >ky s OML« 



C'tn i Caro No. iFrim an c=i g irsi 



M h s I n r £hn rg-o Also 6 nr*.' 

4 Qigiro Dtj'p> Ynur Aeel No 
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Electrify your Bike... 

PEDALP0WER-E»clilnfl new poweNul elettrse drive for 
bikes. Tames lough hills. Be independent. Shop whan 
you want. Fils all bikes and adult trikes Easy to use 
and inslali Beal high ga sprites. Recharges Over- 
rute ai home. Travel 100 miles tor a dime 

Gel your exercise without strain Pedal easily 
with rnuior engaged to help improve your health 
Visit Iriends Travel to work £w ride lor fun Slarts 
without pedaling Modeless, non-pci! uling Vir- 
tuaFly maintenance-lree operation! 



YOU DON'T NEED 
CASTRO'S 
PERMISSION 

TO ENJOY 
THE UNIQUE 
HAVANA FLAVOR. 



Call Toil Free 

SOO-257-7955* 



Thousands in use today by senior citi- 
zens. students, housewives, workers, 
handicapped and professionals Call to- 
day or write for free boaMet with com- 
plete details an PEDALPQWER motors. 
Take-Aparl Electric Bikes and Adult 
Electric Tricycles. 



* In AX HI n. Call lOMKlifiCTi *56 «I 0 



For this FREE BOOKLET 
& Special Offer or Write 



General Engines Co 
5636 Mantua Blvd, 
Sewell, NJ 08080 



systems to be used at the games. 

( H ee Th e Jump: Anatomy of t h e Top 
Olympic Spectacle, page 91.) 

Nature's own oil spill 

Dr. Georue Harvey, a federal re- 
search oceanographer, smelled oil in 
a sample of Atlantic Ocean water 
collected from 600 feet below the 
surface. “Damn it,' 1 he stud, “.Some- 
one's contaminated the sample with 
lube oil." 

But when Harvey repeated the 
collection, traces of oil were still 
there. He continued to find oily 
water below the surface as his re- 
search vessel completed a month- 
long cruise. His conclusion' The con- 
tinental shelf of Venezuela or Trini- 
dad had leaked up to 30 million tons 
of toxic oil into the sea, a monstrous 
spill 800 nautical miles long, 300 feet 
thick and up to 30 miles wide. Previ- 
ous estimates of annuaL oil leakage 
into the sea were only five or six mil- 
lion tons from all sources, 

Harvey's work seems likely to in- 
tensify debates between petroleum 
companies and. environmentalists, 
“Companies can argue their opera- 
tions contribute only a small frac- 
tion of oil in water, 1 ’ Harvey told us, 
"Environmentalists can say there's 
more oil in the sea than we knew, so 
even small additional spills are 
highly dangerous,” 

Radiation pill: a follow-up 

A New Jersey dx _ ug firm plana to he 
first to market potassium iodide, 
which counters the effects of some 
radiation on the thyroid gland. 

But the company, Wallace Labo- 
ratories of C ran bury, N.J„ has no 
immediate plans to sell the pills or 
drops to the general public. A 
spokesman said initial marketing ef- 
forts would be directed toward cit- 
ies, states and utilities that owned 
nuclear powerplants, The potassium 
iodide might be available to the gen- 
eral public, over the counter, at 
some point in the future, the spokes- 
man said. Its price hasn’t been set. 

A spokesman for the Food and 
Drug Administration said Wallace's 
application to sell the anti-radiation 
drug would be approved as soon as 
the federal agency received a copy of 
the drug-container label. 

As we reported here last July* the 
FDA is on record as encouraging ap- 
plications to sell potassiu m iodide as 
protection against radioactive io- 
dine 131. “As soon as we get that la- 
bel, you'll see a turn-around time 
[for approving and application] so 
fast it'll make your head spin/' an 
FDA spokesman told us. UK 




^NadIA^ 
- Mist, ^ 



Lryfl! SmOOtfoJrTlpOl 



The whisky that ® 



favorite Canadian 



mm 4ft. we m 



IMPORTED BY B-F SPIRITS LTD NY N Y, CANADA WHISKY- A BLEND 00 PROOF - 1979. 
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THREE WAYS TO PASS 

AGAS PUMR^H 



You're looking at three of 
the most economical ways of 
getting from here to there 
on two less wheels than you're 
probably using now* 

The Yamaha XS4QQ Special II 
Mid-size and manageable and 
surprisingly quick, itll also 
squeeze 64 miles from a gallon 
ofgaa. 

The sporty XS650 Special II 
lives up to its British heritage 
by sipping petrol at a most 
conservative rate* Itll make a 
gallon go 58 miles. 

With one big cylinder, the 
SR50Q produces incredible 
power and torque. And also 
incredible mileage; over 60 
miles to the gal Ion. 



REGULAR 1.05 
NO -LEAD 109 

PREMIUM no 
CLOSED 

SATURDAYS. SUNDAYS. 
tW HOLIDAYS 



Those little signs outside 
the Exxons, Shells andTexacos 
of the world are trying to tell 
you something. 

They 3 're telling you to get 
a Yamaha. 

YAMAHA 

Whenym know how they 're hmlL 



XS4QQ Sbccial II 






On EPA taffifis fordty ri(hfur YUtf TfliiMf* may vwy depending rj*i ihr wiy |pjli rtdt 
Afihnuijfl «lf iJKWl. n«*if few view mimm. *rt ,L*ih!jli< 1 ^qurymnU. AlWHyh Jiclmrt trad cyr pmtw.Tk.Ti. 






PM WORKBENCH 

FM EXAMINES PRODUCTS AND SERVICES 



If you'W corns across a now product with 
SOT'? sf ?: /at features, lot us know about it 
Write (o PM Mforkfrarrc^. Popular chart' 
tel t, 234 West $?V\ Sf, New fork. NY. fOO )9 



Big hole bits feature step-down shanks, 
can be used in 14-In. portable drill. 

drill press or portable drill with 
in. or greater chuck capacity. — 
// 1 ! . 

Twist ties at your fingertips 

Here's a handy product for both 
workshop and kitchen — a refillablc, 
wall -mounted container that dis- 
penses non rusting refillable ties for 
plastic bags and the like. In the 
shop, mine comes in handy for hold 
ing nails, screws and small tools. 
I've even Used ties to hold small 
parts when gluing. My wife uses one 
(mounted in the pantry) for tying 



To use, wrap chain around pipe. feed end of 
chain under anchor pin (A), and book to 
notch on aprf reloaded pressure clip (B), 
Use like any ratchet-operated wrench. 



The wrench sells For $49 postpaid, 
and is available from Nicholson Dis- 
tributing, 1324 Kingston Dr Ogden, 
Utah 84403. — J,P. 



of food-storage and garbage bags. 

Dispenser is $2.29. refills $1,59. at 
general merchandise stores such as 
K-Mart, Weld Tron, 1532 South 
Washington Ave, p Piscataway, N.J, 
08854, makes it. — H*W. 



Old standby gets a facelift 

Edmund Scientific, 7082 Edscorp 
Building, Barrington, N,J, 08007, 
has modernized the format of its 
world-famous catalog, The newly de- 
signed catalog— which presents 
more than 4000 products — contains 
100 pages, with 50 of them printed in 
full color. 

You will probably be surprised, as 
1 was, to find that the catalog is no 
longer digest size, but now mea- 
sures 9 %k 8>/4 in. Though some in 
our office expressed a sentimental 
preference for the old format, 1 
think the move from small to big in 
this case is a change for the better, 

The 1979 catalog can be obtained 
at no charge by writing to Edmund 
at the address above. — HM\ 



sional, it is also one that many 
homeowners who do their own pip- 
ing work might want to know more 
about. 

The ratchet chain wrench wilt grip 
both steel and plastic securely — yet 
it won’t gouge the plastic, Since 
there are no jaws on this tool, it's 
great for working in close quarters. 



New drills from Millers Falls 

The Millers Falls Div, of Ingersoll 
Rand, 253 East Washington Ave. T 
Washington, N.J+ 07882, boa un- 
veiled seven new drills that are la- 
beled “Super Duty." Though I 
haven't yet tested one of the drills, 1 
plan to do so soon. 

The seven models of drills include: 
three '/i-in. drills with 1900 rpm, G- 
1900 variable speed and reversing 
and 0-4000 rpm variable speed; 
three 3.8-in. drills with G00-rpm f 
1000-rpm and Q-1000-rprn variable 
speed and reversing; and one l^-in, 
drill with 0-600-rpm variable speed 
and reversing, 

Alt seven models include all ball 



Ratchet chain wrench has serrated teeth on 
one side of chain (arrow) to grip large nuts 
and pipes without crushing them. 



Tough drill cornea with 10- ft,, heavy-duty 
cord, and It la UL- and CSA-ap-p roved. 

bearing, ■‘need Ic bearing construc- 
tion, heavy-duty chucks, double in- 
sulation and a 10-ft. rubber cord. 
The drills are double insulated and 
require no grounding, — H.W , 

Ratchet chain wrench 

Though the 360° ratchet chain 
wrench is truly a tool for the profes- 



Big-hoie wood bits 

Many serious woodworkers prefer a 
bit with a center spur because great- 
er drilling accuracy is assured. Now 
Leichtung lnc. r 4 944 Commerce 
Parkway, Cleveland, Ohio 44128, 
is offering four large-diameter ver- 
sions. I’ve used all four — -^k, :, 4, ¥* 
and 1 in. — and can report that 
they've earned a permanent place in 
my drill -accessory box. 

The bits are priced at $10.95, 
$12,50, and $13.95 and $15,50 respec- 
tively. or $39,95 for all four, plus 
$1.75 postage. 

They're good for use in either 



To install refill (left), 
cover is removed 
and reel is Inserted 
(above). The spring- 
steel piece at bottom 
Is used to sever the 
t ie at desired length. I 
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Wfe wouldn’t trust this job 
to anything but a Crescent 




Boker ■ Crescent* Lufkin • Nicholson * Weller 'Wiss -Xcelite 
Friends you can trust. ..from Cooper the Toolmaker. M 



If I strip these nuts, it'll probably cost more 
for the plumber to fix what I did, than to fix 
what went wrong. 

That's why we won't trust this job bo 
anything but a Crescent adjustable wrench 
and Crescent adjustable pliers. 

My Crescent wrench adjusts to snug 
down tight on any size nut or bolt, so there’s 
less chance for slipping. 

And my Crescent pliers have 'Tocking 
grooves” so I can adjust them for small, 
medium, or large size pipes or connections. 
But be careful. Not every adjustable 
wrench or pliers is a Crescent. You 11 find 



Crescent products where they keep all the 
quality tools from Cooper the Tbolmaker: the 
Cooper Tbol Center in your local store. 

Look for Cooper next time you 
need tools you can 
depend on. 



M 



BRIEFS 




PM’s Whatsit 



A comely former secretary, now a design student, 
Stella Wain-Heapy hails from Goring-on-Thames, 
England As if that were not enough, she's gone and 
Invented some sort of jacket to fit on a jug. Why on 
earth would Ms. WabvHeapy invest time that could 
well be spent in a disco to go and do something like 
that? Can’t imagine? Turn the page. 



The census — this one counts 

The 1980 census is nearly upon us, On or about March 28. every 
household in the United States wilt receive the government' s 20th 
Decennial Census of Population form in the mail. If you don’t fill out the 
questionnaire and return it, you' U be visited by a census-taker 

It mokes sense to cooperate. Federally funded programs in your area 
may depend upon updated 1980 figures on, say, farm population or 
income levels. Also, for every I percent of the population who do not fill 
out their questionnaires, follow-up costs — borne by all taxpayers — 
will amount to about $2 million . Finally, the maximum penalty for 
refusing to cooperate with the Bureau of the Census is a fine of $5,000, 

Some people hesitate to fill out census questionnaires because they 
worry about how the information may be used. F ederal laws covering the 
confidentiality of census information are quite specific and rigid, 
extending to all other government agencies. The FBI. for instance, or the 
IRS, cannot legally avail themselves of my data acquired through the 
census-taking process . Since the confidentiality provision was intro - 
dutred, in 1870, no Census Bureau employee has ever been formally 
charged with divulging confidential information. Even the Bureau's 
computers are programmed to identify and refrain from printing out 
figures that might identify specific businesses or individuals. 

Census data on individuals remains confidential for 72 years. People 
constructing family genealogies often make use of declassified data 
available from the Census Bureau after that period has elapsed. 

The questions for 1980 will consist basically of the same ones 
regarding names, ages and marital status of householders. Some 
' "extras ' ' will be thrown in regarding energy usage and work — primarily 
commuting — patterns. 



Also the final solution to the Philistine problem 



o 




John R Polly, a retired painting contractor from Oxnard, Calif., i$ 
51. Tim, a German shorthair, is 10, There is nothing that Tim 
likes better than for John to walk along the beach with him and 
chuck old tennis balls for him to fetch. John likes it, too, except 




that whenever there was a touch of stiffness in the old shoulder 
the tennis bail never went far enough to give Tim a good run. 

John eventually developed a solution, and it works so well he 
had rt patented. It’s a sling arrangement with a leather pocket 
that holds the tennis ball securely and an ingenious attachment 
of one silng strap to a finger on a glove worn by the slinger. This 
assures smooth, powerful releases when the other end — held 
between thumb and finger — is lei go. 

John's record tennis ball heave to date is about 225 feet. Tim 
has never been in better shape. 
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Whatsit revealed 



With a little flexible foam, a 100-watt heating element and a vinyl 
cover with a Velcro fastening, our Stella has gone and invented the 
answer to a home winemaker s prayer. The electrically heated jacket 
keeps winc'lo-be at exactly the right temperature for fermentation, 
even though ambient temperature may vary right down to freezing, 
ft’s designed to fit a Standard jug sold to grape fanciers in Britain, 



PM follow-up: 
Skate casualties 
roll on 



When PM talked about the technology behind the miter skating 
boom eight months ago (The Roller Renaissance) (page 94, 
June 7Sy, injuries resulting from skating accidents were already 
shaping up as a statistical caution to the sport's newcomers , 
There is no question that contemporary urethane-wheeled 
skates are the safest ever made, but the sport is drawing great 
numbers of inexperienced parsons, The seemingly forgiving 
nature of the soft plastic wheels and precision suspensions 
apparently combines with an aura of exhibitionism to produce a 
high risk potential. Skaters are trying things they can't do in 
places they shouldn 't be trying anything — on streets, sidewalks 
and in shopping malls. 

According to the Consumer Products Safety Commission, 
wrists, knees and efbows account for the overwhelming majority 
of skaters' injuries, Over 100,000 emergency room treatments for 
skating accidents were fogged in 1979 — mom than double the 
annual rate of five years ago , 

Interestingly, about one-fourth of those injured and admitted 
for treatment are 25 years old or older. Many of them apparently 
thought the new soft-wheeled skates would let them "perform" 
safely on irregular surf aces. Not so. The crack in the sidewalk is 
still waiting to do you in, if you're not careful, and unless you've 
Still got your baby teeth , the resulting repairs will keep your 
dentist in golf clubs tor a long time , 
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Oscar Pumpin picks over the bumper crop . . , 



, , . and takes torch In hand to create . , , 




. . . a magnificent wail-mounted stallion. 



Oh, give me a chrome 

The editors at PM have seen their share of sculpture done from 
automobile parts and very little , frankly, we'd care lo have in 
the house. Bui sculptor Oscar Pumpin, who currently haunts the 
junkyards of Long bland. M.V. , has got something going for him, 
Oscar works only with chrome primarily bumpers. Oscar’s 
lours-dc- force arc his chrome animals, often nearly life-size, in 
which he does a brisk business at art fairs in the Long Island area. 
But lest you think there's no message in a Pumpin work, be advised 
that the handsome horse shown hen? was deliberately fashioned 
(most of it) from a '7 1 Mustang. Far out. 





Warning The Surge an Ger^eraJ Has Determined 
Ttiat Cigarelle Smoking Is Dangerous icYour HesMh 
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A lot of car for a lot of reasons. 




The 

Body by Fisher 
reason. 



Life can be a lot toucher on a 
car chan you might flunk 
That's ■why Chevy CheverteV 
built Solid. With ;t mill Lied 
Body by Fisher that's bcefi 
welded to he rigid and strut- 
rurally tight. With doubk- 
punel doors, hood and deck 
Lid construction. Arid with 
extensive anri-corrosinn 
treatments to help fight rust. 

Let there be no mistake 

about it. Chevetie"* built to 
take wine of life $ bard knocks 



The 

convenient 

service 

reason. 

Dallas to Duluth . . Qndimad 
to Sea ttie . . coast to coast . 
That 's where you If find neigh- 
borhood Chevy dealerships. 
And the kind of dedicated 
dealers and technicians who 
can provide you with the kind 
of service and Maintenance 
you might need. 

Who says good help Ls hard 
to find? No matter where 
you are in the U.S.A,, you 
won't have to go far to find 
Chevrolet. 



The 

lower price 
reason. 

The I960 Chevy Chevette 
4-Door Hatchback is: 

$J40 kit thin 

'ftp Toyota Coidlii Deluxe 4 -Ddot 
$3-21 Icajp than 

‘HO Daixun 210 Deluxe- 4-Oonr 

1 £1(232 Irstihin 
‘SCI VW Rabbit Custom 4-Dour 

Based on Manufacturers' 

S u uj-f Hied Retail Prices. Tax. 
license and available equip- 
ment additional. Destination 
charges will vary by Location 
and will affect the eom- 
paritQtii Level of standard 
equipment will vary. 



The 

standard 

reasons. 

Of course, then there are all 
those standard features for 
which Chevette has become 
so famous - 

* While-stripe glass belted 
radial ply tires - Wheel trim 
rings ■ Bumper rub strips 
+ Body side moldings *■ AM 
radio ■ 4-spced manual trans- 
mission - Reclining hucker 
scam ■ Cut-pile carpeting 
- Even more (Many features 
are not standard on our lower 
priced Chevette Scooter , I 
See your Chevy dealer 
about buying or leaning a 
1980 Chevy Chevette 



1980 Chevy Chevette 

A lot of car for the money. 




THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Simple chain installer 

Installing snow chains used to lie a 
hassle for me until I discovered Sno- 
Bloc. Sno-Bloc is a yellow ramp 
made of tough polycarbonate plas- 
tic. it's l JVk inches wide by 21 ’/a 
inches long* weighs just S' ii pounds 
and is divided into four sections. The 
first section raises, the car's wheel 2 
inches off the ground. The middle 
two sections are level. The last sec- 
tion acts as a brake so that you can 
tell when your tire is correctly posi- 
tioned on the ramp. 

To use iSnE)-Hli>c t the chain is 
placed with its crosswise links in the 
ramp's indentations (which are be- 
tween the four main sections). The 
car is then driven forward so that 
the wheel rests squarely on Bno- 
B Inc's middle sections. The chain 
can then be fastened easily because 
the indentations allow it to move 
slightly. 

Each S no- Bloc is so strong it can 
support 2000 pounds. Thus, they can 
lie used on any vehicle that weighs 
lesst h a n 8000 po u nd s . H cc at* ( 1 2 ,95 
postpaid from Sno-Bloc Inc., 17081 G 
Sky Park Circle, Irvine, Calif. 
&2741 . — Manx Miller 




Links of chain are placed In Sno-Bloc's In- 
dentations; than you simply drive up- 

Windshield repair kit 

To paasersby, Tony Jacino appears 
to have lost his senses. There he 
stands, next to his 1968 Buick Le 
Sabre in a Howard Johnson's Res- 
taurant parking lot, calmly making 
cracks in the cat 's windshield with a 
metal ball. 

But Tony isn't crazy. He's making 
the cracks on purpose to demon- 
strate to me how his new resin re- 
pair kit can lix a small "bull's-eye” 
crack in the Buiek's laminated wind- 
shield, 

First, he applies a special pedestal 
to the crack — it has a hole in its cen- 
ter so the resin can get to the glass. 




Top: When plunger 1$ up. vacuum draws air 
out of solution in pedestal Above left: 
"bulfs-eye r ‘ crack before repair. Above 
right: Alter, It'* resin-filled, hard to see. 

The pedestal is mounted on an adhe- 
sive base. 

He then attaches a large syringe 
to the pedestal [it comes without the 
needle). Two p re measured solutions, 
which come in their own small syrin- 
ges, are squiiled into the large sy- 
ringe, 

.A plunger is then placed in the big 
syringe. A pin is removed so that the 
plunger can be pressed down very 
easily. 

Next, the pin is replaced and the 
plunger is drawn up. creating a vac- 
u 1 1 m w h i c h d raw s m ost o f the a i r o u t 
of t he solution. After 10 m mutes, the 
plunger is depressed until a notch is 
engaged that holds it firmly in place. 
This forces the epoxy solution into 
the cl ack under pressure. 

After four hours at 50" to 70“ F, t 
the entire apparatus is removed and 
discarded. The repair, while not per- 
fect, is certainty a big improvement. 
All that remains visible is the tiny 
point of impact, and glare is greatly 
reduced. 

Unfortunately, the kit cannot re- 
pair cracks that have "spread." But 
Tony informs me he is working on 
this. 

The kit can be ordered from Clear 
.Star Products, Box T -i 7 , East Mo- 
riches, N.Y. 11940. It’s $13.95, plus 
$2 for postage and handling. — Afotrs 
Miller 

Handy quartz-halogen light 

Whenever I turn to my 6-volt, bat- 
tery-powered lantern to ill uni in ate 
something at night, it always seems 



that the batteries have become 
weak or gone dead. Recently, 
though, I tested a compact 
(3 Ms x 6 Vi x 4- i n chi qua rt z -ha logen 

spotlight made by Usbio Electric of 
Tokyo. 

Dubbed Handy Light* the unit 
plugs into my car’s cigaret-Ughter 
socket, thus assuring a reliable 
source of power. Its light output is 
90,000 eandlepower, more than most 
regular headlights will put out on 
high beam. 

Handy Light has a 12-foot cord 
and a built-in handle for easy use. It 
is available for $14,95 postpaid from 
Ushio America, 1-10 East Savarona 




Ushios Handy Light plugs Into cigar 
lighter, has wallop of full-sized headlight. 



Way, Carson, Calif, 90746 , — Moan 
Miller 

Sparkplug lead puller 

FK Tools' new sparkplug lead puller 
has u handle hke a screwdriver’s 
and a metal shaft with a special clip 
at t he end. The shaft is bent at on 



SK Tool* 1 new spark- 

plug teed puller ha* jS* 

clip on and to remove wires. 

angle. Since there are no handles to 
squeeze together, os on a conven- 
tional plier-type lead puller, the SK 
puller can remove leads that are in 
very inaccessible places while pre- 
venting painful burned or bruised 
knuckles. 

The SK lead puller is manufac- 
tured by Dresser Industries Inc., 
3201 North Wolf Rd,. Franklin Park, 
III. 60L31. It is available at most 
auto- parts and hardware stores for 
$4,40. Ask for SK part No. 73601 — 
\Inxn M itler 
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75MPG! 



TOP SPEED OF 90 MPH! 
1,125 MILES OF DRIVING 
(from a 15-gallon fuel tank)! 

Thafsthe kind of high-mileage, 
fuel-pinching performance you 
can get — right now — with the 
amazing HYBRID ELECTRIC 
CAR! What’s more . . . you can 
build it yourself! 




HOW IT WORKS 



Th* layout o( The new drive lyifem 



All you do is take your enisling car (or buy a used body) and replace its 
original power plant with a small ga$ j power£d lawn mower engine. 
(That's right, a fawn mower engine!) This engine drives a generator 
which, in turn, supplies the vehicle’s drive motor with electricity avow- 
ing you to travel at speeds up to 50 MPH. 

When more power is needed, four automobile batteries — hooked up in 
series a nd fed by a 1 00 -a m p ge n erator — give you p I en ty of k ick for pass i r>g , 
climbing hills, and for running at higher speeds (up to 90 MPH) . , . and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive molar into a generator that feeds and charges 
the batteries white the vehicle is decelerating f 

Your total cost — by buying your own parts and building it yourself — is 
under Si 500. Your first year's benefits alone — in fuel savings and in hassle- 
free driving — will more than pay for the car! 



GET OH YOUR WAY TO HlGH-MIlEAGE MOTORING . . . NOWf 

THE MOTHER EARTH NEWS’ — the national magazine Jong recognised 
as a leader in alternative enemy — offers you a detailed, step-by-step sei 
of plans for making the HYBRID ELECTRIC CAR. The complete package 
includes the plans, bill ol materials, and lisl of suppliers. The plans sell 
for £15.00 and come with a no-risk guarantee. To order simply fill in (he 
coupon below and mail it — along with your paymenl — to: MOTHER'S 
PLANS. Dept MP, P.O Box A. East Flat Rock, North Carol Ina 28726. 



Cnclojifttf la SIS 60 

PI&HB3 sand mfl 1h4 hybrid ELECTRIC CAR plans | uftd&rslafrd thai i hays UJ cfaya to uxamino 
!h« plans, and it I dflcido not to ura !hem, I can ml urn Thom for a lull refund 
Ship To: 

NAME ADDRESS — 

CITY STATE ZIP 

CH A RG E IT TO MV M ASTE R CHARGE OR VISA CARD 

NAME. ACCOUNT NO EXPIRATION OATE 

MASTER CHARGE INTERBANK NO SIGNATURE 

Add $1.66 if yau wish lo have your plans sent first class 
NC-nh Caroling nssidtanta add 4% sales tax. 

MOTHER'S PLANS. DEPT MR PO BOX A, EAST FLAT ROCK. NORTH CAROLINA 28726 



NEW/ RUBBER STAMP 
PAYS BEGINNERS to *16 50 AN HR, 
Start at Home in Spare Time 

The (TlultPblllicm dollar Rubber Stamp builn^t-oncf con- 
trolled by A few big rompa rules- ia now being taken over by 
small operators- one In every community in (he U.S, Men 
and women who have l tils Jnenpentlve machine can turn oul 
huge quantities of Rubber Stamps. Working full capacity ti 
can earn as much as $33.00 an hour for the operas in? Yon 
don't need experience. We supply everything, And. can 
*hnw you how ypu can have this business 
FREE. Cash In on she lucrative Rubber Slamp 
business in your community NO W! We’ll mail 
full particulars FREE and no salesman will 
call. Rush coupon today or send your name on ■ r ' lr *' f ‘ 
a postcard 10 : J 

Nalibff (Hv. - Oapi, R-l-ta 

I$t 2 Jarvis Aw.-Chkaou. EL b 0626 



rHIS L|rrLE tabu-, top machine 
iH CJ11UL33 MAKES EVERYTHING MMS'IIS EASY 




)S1! Jlnrw l Aw.,IV t n K 

full p»i. 

ran (t»l 



FOR FASTER SERVICE -CALL TOLL FREE 
BOD-62 1*5809- 24 hours a day-7 days a week 
In Illinois Call- BOO- 972- &858 



pToflr-ati I*- Hijhli#i 
I Stomp *r Addtw 

I hotfi*. Irt-dildr (U- 

j Dvf I REF.' ^ 

J I ‘.-iTviSi .n-q yau pj-url 

| Ik fr^p fund <io hI(« Ei*ip 
| m-an will t nil 



ZIP 



HINTS 

FROM RIADERS 



Rubber-stamp aid 




I f a rubber stamp fails to make a 
good impression, try placing a 
folded rloth or handkerchief be- 
neath paper being stamped. Four 
to eight thicknesses of doth make 
a big difference, — Ton r Clyde- 



Dowel marking gauge 




You ran make a mu i king gauge 
for a specific job using a dowel, a 
3" in. pulley and a nail. Bore sever- 
al holes spaced at I -in. intervals 
in the dowel. Insert dowel into 
pulley. Adjust dowel until a hole 
is in the correct position for the 
nail to mark the board. Then 
tighten the setscrew. Scribe as 
shown. — KV?i Putt email 



Reinforcing chain links 




Make the unsoldered links of 
chain jewelry less likely to come 
apart by filling the joint with a 
drop of epoxy or cyanoacrylate 
adhesive VFtt/fcr E L Burton 
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NOW! learn to repair 
video cassette and 
disc systems with 
NRI’sat-home 
training in TV 

and Aua 
Servicing. 



NRI training keeps you up 
with the state of the art so you're 
thoroughly trained for professional 
TV ana audio service work. New 
lessons cover the latest advances iri 
home video tape and video disc units, 
even laser systems. And they're in- 
cluded at no extra costs its part of 
your NR1 course. 

Learn at Home 
in Your Spare Time 

You learn right id home, at 
your convenience t without quilting 
your job or going to night school. 

NR I "bite-size” lessons make learn- 
ing easier,.. KRI "hands-on" train- 
ing gives you practical bench experi- 
ence as you progress. You not only get 
theory, you actually build and test 
electronic circuits, a complete audio 
system, even a color TV 



Build Color TV 
with Computer 
Programming 

As part of your training in 
NRI’s Master Course, you assemble 
and keep NR is exclusive, designed- 
for- learning 25 (diagonal) color TV, 
the only one complete with built-in 
computer tuning that lets you pro- 
gram an entire evening s entertain- 
ment. As you build it, you introduce 
and correct electronic faults, gain un 
demanding and practical experience, 
You also construct a solid-state 
stereo amplifier and tuner, complete 
with speakers. You even assemble pro- 
fessional test instruments, so you know 
what makes them tick, too You 
build a transistorised volt-ohm meter 
. . .a CMOS digital frequency counter, 
integrated circuit TV pattern generator 
. . . even a sol id-state triggerca-svreep 
5" oscilloscope. You use them in your 
course, keep them for actual TV and 
audio servicing work. 



Free Catalog... 

No Salesman Will Call 

Send today for the 100-pagp 
catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog will show you 
other NRI opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications, and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension, NRI train- 
ing can put you right in the center 
of that dimension. 

If card has been removed, 
write to; 

MB I Nil School* 

pj 3: if 'll I McGraw-Hill CWmilng 
■fjyqf fiduuiiJtin Cfflicr 
mJ • fbonun Mem* 

i 2w,<| 
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SOLUTIONS 

FOR MECHANICAL 

HEADACHES 

gy 

MORT SCHULTZ 



AH keyed up 

Pm a difficult time removing 

the ignition key from my 197$, Chev- 
rolet Monte Carlo + Occasionally, it's 
also tough getting the engine started 
without jiggling the key. Can you 
help mr ( please!' — Sam Nasca, Roch- 
ester, N.Y , 

Sure, Sam, The key probably has a 
burr, or two, causing it to catch as 
you pull it from the lock. The same 
burr, or two, gan keep the key from 
seating and tripping all tumblers, 
necessary to complete the circuit for 
starting 

To knock off any sharp edges, buff 
the key with a wire brush. Then, 
shoot powdered graphite into the ig- 
nition lock. Work the debarred key 
back and forth a few times. This en- 
tire procedure should solve your 
problem. 

Fire and brimstone 

On uphill acceleration , m y 1979 
Oldsmabite Cutlass Rraugham with 
diesel engine belches black smoke. 
There is no missing that I cun feef 
but there is an occasional light 
knock. Can you give me your opinion 
as to the cause? — Charles R. LaDow , 
Sa n Diego, Calif 

Considering the smoke and occa- 
sional light knock* my first thought 
is that an injector is sticking in the 
open position. However, since the 
car doesn’t act up when driven on 
level ground* the injector theory 
may not prove to he true. What’s an- 
other reason, then* for black 
smoke? 

According to a spokesman at Olds- 
mobile, if injectors are performing 
properly and the engine is tuned up 
correctly, smoke at wide-open throt- 
tle may be normal. The amount of 
smoke a diesel engine creates when 
it's under load is related to the size 
of the engine. 

Engines that have a smaller dis- 
placement (1.3 liter, say, like your 
Olds) will labor and smoke more at 
wide-open, throttle than engines of 
larger displacement (for example, 
the 5,7-liter engine used in the Cad- 
illac Seville), The density of the 




smoke can be reduced by easing off 
the throttle as you go uphill, but 
then the engine has to negotiate 
hills under reduced power, 

I want to add that Oldsmobile* al- 
though aware of the smoking-under- 
load situation, has not issued ser- 
vice instructions to combat the prob- 
lem, other than to have injector 
functioning checked. It makes me 
believe that the condition has to be 
tolerated. 

On© knock after another 

/, too, have fought the "ping" or “ettei- 
le rl problem with my Chrysler Carp, 
car, just as Mrs. Gladys Porter de- 
scribed if? your Get. " 79 column. The 
noise occurred during light accelera- 
tion of my 1978 Chrysler LeBaron 
(dlk-cu.-in. engine) with the fretne- 
jrJiHtffou in kigh gear * The Chrysler 
dealer adjusted timing (as you sug- 
gested that Mrs. Porter do), re-routed 
vacuum hone a, considered replacing 
the spark control computer and so 
on. 

Nothing helped until an assistant 
service manager referred to a sendee 
bulletin which recommended replac- 
ing the torque converter lock-up 
spring in the transmission. Success! 
The same solution worked for my 



brother's 1979 Chrysler Cordoba , I 
think Mrs. Porter should tell this to 
her dealer. He must have the same 
sendee bulletin,— Jim Mershimer , 
Gibtumia , Pa. 

The service bulletin Jim refers to 
is 08-26-78, which discusses a spark 
knock of short dur ation on accelera- 
tion, just after the torque converter 
locks up. 

The modification calls for you to 
install a new torque converter 
spring and/or lock-up valve (the 
parts called for are dictated by the» 
transmission serial number). The 
repair raises torque converter lock- 
up speed sufficiently to keep cylin- 
der pressure from increasing to a 
point which fuel octane can't han- 
dle. If the cylinder pressure rises 
above this point, gasoline explodes, 
which causes detonation (spark 
knock). 

The lock-up torque converter acts 
as a clutch, which engages just after 
the transmission shifts to high gear. 
If torque converter speed is too low, 
the engine labors until torque con- 
verter speed increases. This momen- 
tary laboring causes cylinder pres- 
sure to rise, which can result in det- 
onation. 

The modification described in the 
Chrysler service bulletin prevents 
laboring by increasing torque con' 
verter lock-up speed to about 40 
mph. On some cars, application of 
this service bulletin can get rid of 
spark knock* However, over the past 
several years* there have been a 
number of service bulletins issued 
by Chrysler to solve the spark knock 
problem. 

The one that 1 reported in October 
is the latest advisory. If your Chry- 
sler engine detonates* see that a me- 
chanic consults all service bulletins 
under service bulletin index head- 
[Pfease torn to page S0.J 



Pennies from heaven 

Our (banks to reader Paul Poliak (address un- 
known) for sharing 11*$ experience, which 
shows (be importance ol remembering a com- 
mon,, but often neglected, part. Paul writes: 

L, l recenlly checked 1 the 0:1 level ol my 1973 
Ford Pinto Station wagon and was surprised to 
find ft one inch above the full mark. Color was 
milky-gray. A mechanic toW ™ I had 'big trou- 
ble' — that water was contaminating the oil. I 
decided to change oil and titter, and checked 
coolant level every day. Agam, the on level 
rose and color turned. Oddly, (be radiator 
stayed full, discounting the kjsg-ol-water 
theory. Other mechanics all blamed water 
contamination, but none could say where 
the water was coming tfom. Finally, someone 
sard teat maybe my PCV valve was clogged, 
preventing the crankcase From vanung proper- 
ly arid causing moisture to condense and de- 
posit water in tee oil. Since I replaced the PC V 
valve, (or pennies. I've had no more trouble " 



PdV VALVE: 

SOURCE OF Q \ L- 
CGNTAMINATING WATER 




PCV 

SEAT 
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There's a reason so many sports 
car enthusiasts who own a truck, own 
a Toyota SR-5 Sport Truck It's more 
than just she presence of a 5-speed 
transmission or bucket seats Call it a 
feeling, tne way everything works to- 
gether Because "teens what sports 
cars, and the SR-5. are alJ about 
Ybull know what we mean the 
moment you start the 2.2 tiler engine. 



It pulls hard, yet the 5-speed shifts 
into gear with a light precise feel 
many genuine sports cars can't 
match 

The standard power assrsted 
front disc brakes snug ihe SR-5 to a 
clean stop, bul there's hardly a pip 
from the tight, all -welded cab, And 
the standard AM FM stereo radio 
full carpeting and blacked-out 



instrument faces enhance the sporty 
atmosphere inside. 

Everything working pn harmony • 
that's the tee ling the Toyota SR-5 
Sporl Tn jck shares wi th good sports 
cars. PICKUP. VAN & 4WD Magazine 
got the feeling They put it th?s way, 
.this is how a small truck built by 
BMW would drive and feel if BMW 
built small hucks. ’ 






THE SR-5 SFORT TRUCK 
THE SPORTS CAR 
OF TRUCKS. 



V x f 



CAR CLINIC 

fCorrJrjlL«£J from page 50J 

ing "Electrical” for those which ap- 
ply to your vehide. 

Precious problem 

I own a 1979 Buick Regal with the V6 
turbocharged engine, and I'd tike to 
know the best way of removing spa rk- 
plugs. Spit re is iimited, especially &rz 
the passenger side of the car, and I've 
been told that the turbo pipes hare to 
be removed before plug# can be re- 
moved. — John L. Precious, Long Is- 
land City, N.Y. 

Someone';; pulling your leg, John. 
Well, maybe not. The job looks 
toucher than it is, Get yourself an 
offset ratchet and short extension, 
and you shouldn't have too much 
trouble removing plugs while avoid- 
ing - the torture of first removing tur- 
bo pipes, 

Ely the way, l know this has noth- 
ing to do with changing plugs, but 
it's a good time to remind you to 
faithfully follow manufacturer en- 
gine oil change period recommenda- 
tions for this engine. Change oil ev- 
ery 3000 miles, A spokesman at 
Buick told me his department is 
starting to see turbochargers with 
bad bearings, Turbocharger hear- 



ings fail, primarily, because oil 
breaks down. With a turbocharged 
engine.oil breakdown begins, at 3000 
miles. 

Scratching paint 

/ have a problem noth the junin? job of 
a 197 4 Ford Mustang //, which I re- 
cently bought used. I ran scrape the 
paint off with my fingernail. People 
tell me that in 197J* F ord tested paint 
mixtures, and thin led to a hutch of 
bad point jobs. 1 s the rumor true/ 
What do you suggest / do ? — Robert 
M. Runyon III , Drayton Plains, 
Mich. 

In 1974, Ford used new paints on 
the Thunderbird and Mark IV, not 
on the Mustang, Ironically, though, 
in 1974 Ford issued service 
instructions to dealers concerning 
peeling paint. However, as far as 
Car Clinic is concerned, there has 
not been an abundance of mail from 
Ford owners complaining of paint 
problems. 

Service instructions suggest that 
if paint peels, a so-called flash prim- 
er should be used when repainting 
with acrylic lacquer. Says Ford: 
"This material provides the adhe- 
sion necessary for paint to adhere 
and prevent recurrence of peeling,” 
Ford recommends two flash primers 



Good advice 
from Goodyear 

According io a recent in- 
form al survey by The 
Walt Street Journal, ihe priec- 
ol gasoline has forced more 
molorists to garage ihsir cars 
and -find alternate means o< banspodalion 
This raises an interesting point Although a. 
car may not be used as much as belore. its 
rubber products continue deteiroratlng. Sc 
says Goodyear Tire and Rubber Ca. The 
pornt is: Don't take drive belts and cooling 
system hoses for granted, just because 
you've cut your driving by 10, 25. 60 or 75 
percent. Check hoses for cradks and a spon- 
gy feeling, and check betts for frayed edges 
and bracking as often as you did belfre, You 
can expect these parts to slant breaking 
down two years after being installed, driving 
or oq driving Sa says Goodyear. 





Lok* Backs 



from 

CAMfLLUS 



Experience, skill and unparalleled pride is 
clearly reflected in this NEW line 
each a (rue masterpiece, Ounce for ounce 
the finest folding lock-backs on 
the market today. 

They come in 3 sizes, each with etched 
blade of high-carbon stainless steel that 
automatically locks in open position, 
functional design, and hand-contoured 
wood handle No 2 bolsters are solid 
nickel silver No. 3 and 4 are solid brass 
Gifl packaged with top-grain leather pouch. 

Available at your local sporting goods 
or hardware dealer For complete catalog, 
send SLOG to: 

CAMILLUB CUTLERY 

COMPANY 

bout E, CamllluH, New York 1303 l 



Mo. 4 

Siie closed 
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made by DRzler. They are primer 
sea3er DL-1970, which is neutral 
gray* and primer sealer DL-1947, 
which is clear. Both are available 
from a Ford dealer. When using ei- 
ther of the two T you don't have to 
strip the finish. Just sand enough to 
smooth the area* and apply primer 
followed by acrylic lacquer. 

Hie chair recognizes D.R. 

Caw / use your column to thank 
Chevrolet and ate o to offer you r read- 
era advice t l hove a 1977 model 
equipped with a 305-cu.-in, engine 
that htt h been driven only about 6000 
milett , 

Starting when the ear wax new, the 
oil would turn completely black with- 
in .WO mile* of an oil change. When / 
questioned the dealer sendee depart- 
ment about thi*„ l ices told that the 
color was normal and that this could 
be blamed on the pollution control 
gear. 

A year after / bought the car, the 
engine developed « new sc. When the 
mechanic removed the Valve covers, 
he scolded me for not having changed 
oil, but l had service bills to prove 
that oil had been changed at three- 
month intervals and also that f had 
been complaining of a problem with 
the oil, /U this point., 1 i ns isted that 



the zone office send a factory repre - 
wFttfrfiu'c to resolve the problem. This 
gentleman discovered a cracked 
vulve guide, which icn« allowing gas- 
oline and engine oil to mix. Repairs 
were made and the oil now looks 
great. 

My advice to your readers is, if 
they buy a new car, they keep all ser- 
vice bills, no matter who docs the 
work. With the bills, they com docu- 
ment complaints and maintenance, 
and have a leg to stand on when 
bringing a problem directly to the 
manufacturer. In my case, the en- 
gine was repaired free of charge, al- 
though the car was out of warranty 
six months. Please don’t use my 
name or to ten if my comments ap- 
pear. Just sign me — A Devoted Read- 
er. 

Thanks* D.R., but let me add some- 
thing. If you do your own servicing, 
save the receipts for the products 
you buy* such as for oil and filters. 
Keep a diary of when services are 
done- This will help convince the 



got a problem wrm voun car? 

just jjsif Mon ,jOrxrf rj SffHtJyouf ouestfontoflteCar 
Cftrac. f^opuhv Afactawfcs, 22* w-esf 5?ifr St. Jtoew 
York. JV Y 100 f 9. White tellers cannot be answered 
/ndivkktBUy, problems that nr* of gennrsf interest wW 
oe (hu bttsbed in aw cotom 



man that recommended services 
were performed during the warran- 
ty period. 



SERVICE TIPS 



■ Whal do you do with an empty CQj tiro in- 
flate* after pumping up the slcwaway spare? 
GM oilers Ihree choices Gel ihe inflate* re . 
klled by the dealer; il ha can't accommodate 
you. got il refilled at a fire extinguisher Shop; il 
Ibis tails, exchange the empty Inflater for a 
filled one (the dealer should be able to do this 
for you). 

■ II you hear what seems to be a transmis- 
sion moan from your 1 973 AMC Spirit Con- 
cord or AMX with VB engine — but only in 
winter when (he treater is being used— have 
your dealer install a nylon restrictor (pari No. 
321 961 9) in (be hoatar core inlet tube. The re- 
strictor solves the problem wiinoui affecting 
neater operation,. 

• Cadillac is adding mechanics that me 
knock you may hear from your diesel engine 
may no! be Ihe spark knock you think it is if 
could be piston knock. To find Out which i! is, 
retard injacuon-pump timing as much as pos- 
sible, This action will quiet down a spark knock, 
but not a pr$lo« knock. 

■ Chrysler Corp. has an inter (native folder lor 

you on how lo save luel when driving any size 
car, it's free and can be obtained by dropping 
your name and address to Gas Saving Tips. 
Box 970- A. Detroit, Mich. 48232. ' f*i 




NEW DREMEL 
BELT SANDER 
& DISC SANDER 
IN ONE* 



The ingenious com binotion of a 
qu let-rum ing* 5" d Isc sander and r 
wide x 30 long sander- belt mokes 
this the most useful power tool yoi/ll 
ever own. 

The disc handles rough sanding 
and shaping. The belt sender takes 
core of the finishing. 

3* throat depth, easy belt adjustment 
make Inside sanding simple Mas a platen 
that provides a rigid sanding surface If you 
need It but removes for flexible belt sanding 

Great fool it you dont hove a workshop. 
Great tool if you do Available wherever 
fine power tools are sold. 

Oremel. Division of Emerson 
Electric Go.. Racine. W I 53406. 



YOU 1 !! NEVER 
RUN OUT OF 
USES FOR IT. 



MODEL 730 



Stwfpwi, po lithe*, ckwrn, prtndi 
m*1al, wood, igm* plastic*. 



Compact. 

only 15" 



DREMEL 
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Turbo Trans- Am pace car 

Following: on the heels of last year's 
10th Anniversary Pontiac Trans- 
Am Daytona 500 pace car win he a 
specially designed, charcoal-on- 
white pace car for the 1980 India- 
napolis &00- 

With the exception of the unique 
paint and striping design, the car 
will be a basically standard, 4.0-liter 
turbo V8 Firebird Trans-Am. How- 
ever, it also will have a special hood 
scoop and "fire-breathing" decal de- 
sign, silver-tinted hatch-roof panels, 
white aluminum "airflow" wheels, 
3.08:1 limited- slip differential and 
automatic transmission. The new 
turbocharged engine is rated at 210 
hp at 4000 rpm and 345 foot-pounds 
of torque at 2000 rpm. 

About 6300 replicas of the Indy 
pace car will be built for sale (except 




Lfmlted-edittofl, 210-hp, turbocharged Pon- 
tiac Trana-Am will be the pace car at the 
I960 Indy SOD. Top speed: 120 mph. 



in California, where the turbo 4.9 is 
not certified for that state's tougher 
emissions standards), according to 
Pontiac general manager and Gen- 
era! Motors vice president Bob 
Stem pet. 

The standard equipment will 
include four-wheel disc brakes, halo- 
gen headlamps, airconditioning, 
power windows and a specific intcrh 
or with red instrument lighting, 
AM/FM stereo radio with cassette 
tape and a leather-wrapped Formu- 
la steering wheel. The 1 ndy pace car 
decals will be available through 
Pontiac dealerships. 

Flywheel- powered bus 

In the faT- flung- future department, 
we have General Electric working 
on a petroleum- and pollution- free 
flywheel-powered city bus, under 
contracts from the federal Depart- 
ments of Energy (DOE) and Trans- 
portation (DOT). The concept In- 
volves equipping a full-size transit 
bus with a 3(KH)-pound steel flywheel 
operating in a sealed, low-pressure 
helium atmosphere. The flywheel is 
connected to a motor/alternator 



that generates electricity to drive a 
150-hp propulsion motor. 

Range between flywheel charges 
will be only about 3.5 miles, hut get- 
ting the flywheel back up to speed 
will take just 90 seconds, and curb- 
side recharging stations would be 
closely spaced. Claimed advantages 
are clean, quiet, efficient, exhaust- 
free operation, plus long operating 
life and low maintenance. 

News from GM and Ford 

GM is planning an inexpensive, 
front-drive su boom pact, smaller 
than the Che vet te, for U.S. introduc- 
tion in 1985. Ifs dubbed "S-car," and 
a version of it could be the first pro- 
duction electric car in GM show- 
rooms. 

Pontiac Div. is working on a mid- 
engine, two-seat sports car and look- 
ing for corporate approval to 
produce it in the mid-1980s. It would 
have a plastic body and use the 2.8- 
liter, V6 engine from the "X-car" 
(Phoenix), but it would be a mid-en- 
gine, rear- wheel -drive design, like 
Fiat's X L/9. Considering the fate of 
previous sports-car proposals from 
GM divisions, it's unlikely to get the 
corporate nod, unfortunately, 

Ford* meanwhile, is developing a 
smaller version of its fuel-saving, 
four-speed automatic overdrive 
(ADD) transmission for use in cars 
smaller than the 1980 Cougar and T- 
Bird, It should be ready by 1983. 

More on alternate fuels 

There's a small but growing trend 
toward conversion of cars and 
trucks to either propane or natural 
gas, which can be accomplished at a 
cost of $1000 to ^2000 per vehicle 
(See Saturday Af eckanic: Convert- 
ing Your Car To Projwi n e , page 48A, 
Sept. '79, for details). Both are clean 
bn ruing and cost less than gasoline, 
but their present use is mostly limit- 
ed to large fleets, due to fuel avail- 
ability and other problems. 

There are only 25*000 propane 
dealers in the United States* and 
you'd have to build your own refu- 
eling station to run on natural gas. 
Also on the negative side, both nat- 
ural gas and propane have less en- 
ergy content than an equivalent 
amount of gasoline, meaning lower 
fuel mileage and performance; both 
can be highly dangerous if improp- 
erly handled; finding qualified ser- 
vice on the road for either system is 



next Lo impossible. For the firsthand 
story, though, Mort Schultz will re- 
port in a future issue his experi- 
ences involved with finding and 
using propane. 

More practical as a way to stretch 
gasoline supplies someday may be a 
product called HydroFuet, which is 
being tested by Avis Rent-A-Car 
System Inc, Developed more than 10 
years ago by United International 
Research Inc. of Hauppallge* N.Y., 
HydroFuel is an unspecified mix- 
ture of unleaded regular gas and al- 
cohol in solution with water, plus a 
special stabilizer, Hydrelate, which 
acts to prevent separation of the 
liquids. 

Avis says test results have been 
encouraging so far in a fleet of 30 
management cars, but there are no 
plans as yet to try the stuff in rental 
cars. No word on when or if ily- 
droFuel might be marketed to the 
public, 

RV maintenance m ami si 

There's no point in try ing to sell that 
motor home as long as people are 
worried about fuel availability and 
cost- So you might as well keep it in 
tip-top shape and enjoy it when you 
can. 

Toward that end, a new Motor 
tlome Chassis Service Guide has 
been prepared by RV specialists at 
Chrysler. It puts into "layman's lan- 
gu age some of the more simple do-it- 
yourself maintenance and repair 
procedures that a motor-home own- 
er can make on his recreational ve- 
hicle or chassis." 

The booklet is being given away at 
Chrysler-sponsored service semi- 
nars at National RV 11 al lyes and 
shows; or send $5 to Manager, Tech- 
nical Services, Chrysler Corp,* Ser- 
vice and Parts Div,, Box 1718, De- 
troit, Mich, 48288. m 
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Vertical thinking from Audiovox: 

the first complete, 
one-piece sound system for your 
1980 Chevy Citation. 

And some horizontal thoughts 
for the other GM X-body automobiles. 



GM only makes a vertical radio for the 
Citation. Audiovox makes the only 
vertical radio/cassette or radio/8-track 
unit for the Citation (and they make it 
in one piece). 

Audiovox engineering overcame the 
problems of space and gravity that GM 
couldn’t. Not surprising - Audiovox 
produces auto sound systems, not 
automobiles. Instead of a separate 
under-dash tape player, the Audiovox 
units are designed in one piece. And it 
wasn’t simply a matter of turning a 
conventional unit on its ear - gravity 
won’t stand for that. 

Audiovox does - Detroit doesn't. 

When you buy a new car, Detroit offers 
countless options. When you buy a 
sound system for that new car, Audits 
vox offers more options than Detroit 
has ever heard of. So why settle for a car 
manufacturer's radio if you can choose 
an S.P.S by Audiovox. Like the 5 
different vertical one-piece sound 
systems for your 1 980 Chevy Citation or 
one of 64 other S . P.S. systems for all 




Avails bit Ui Artl' Csir Jciiitrs tmly. 



new cars. And Audiovox guarantees 
your S. P.S, stereo for the life of your 
car, Detroit doesn't/ 

All this and a lifetime warranty. 

Audiovox is the only manufacturer to 
offer a lifetime warranty on all of its 
S.P.S auto sound components. Should 
a component from one of these systems 
malfunction during the warranty 
period due to a manufacturing defect, it 
will be replaced without cost, except for 
removal and installation costs. The 
lifetime warranty remains in effect for 
as long as you own the car. 

The Audiovox S P S. sound systems 
were developed in the audio research 
laboratories o/Shintom Co. y Ltd., 
Yokohama, Japan. 

For further information, write to: 

R , Harris f Technical Director 
Dept , lOKyS.P.S. Division 
Audiovox Corporation, 150 Marcus Bhd. 
Hauppauge „ NY 1 1787. 



' ■) {079, Audiovox C.orp 







Got q ceiling problem ? 



Cover it up! Dress it up! Light it up! Quiet it down! 
With o new Armstrong suspended ceiling. 



Whatever your ceiling problem — cover- 
ing up an old or damaged coiling, 
adding a new room, or finishing off a 
basement— an Armstrong suspended 
ceiling is a problem-solver with style. 
Beautiful, Washable. Fire-retardant for 
extra protection. Acoustical to help 
quiet down any room. Preengineered 
for energy-efficient fluorescent lights. 

Beat of all with an Armstrong sus- 
pended ceiling, like Royal Oak shown 
above, solving your ceiling problem is 
a do-ibycurself project. There are no 
staples or glue to mess with, no plas- 
tering or sanding, The big 2 ‘ x 4' ceil- 
ing -panels simply drop into the color- 
matched Super White Grid, The ceiling 
is easy to install and easy to keep 
looking fresh and new. If a panel gets 
damaged, just lift it out, and lay in 
a replacement. 



I 




If lighting is a problem, you can install 
Armstrong fluorescent fixtures with the 
ceiling . . , for lighting where you want 
it, not just where the builder put it. 



You can install a beautiful new 
Armstrong suspended ceiling almost 
anywhere in your home. Briefly, 
here's how: 

Hang the Armstrong Super White 
metal runners about three inches 
below your existing ceiling or open 
joists (about six inches with light 
fixtures). 

Snap the Armstrong Super White 
cross tees into the main runners, 
and lay in the ceiling panels. It 
takes some time, but it's easy. You 
can do it! 

See your Armstrong ceiling retailer for 
a broad selection of suspended ceil- 
ings. Find him under "Ceilings 1 ' in the 
Yellow Pages, Or send us this coupon, 
and we'll send you his name and a 
free full-color brochure. 
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Emergency tap wrench 




A large turnbuekle can double as 
a tap-wrench handle in an emer- 
gency, Fit the square end of the 
tap intu the turn buckle. Then 
tighten the screw a to hold the tap 
securely , — Ken Patterson 



Stamp storage 




A small plastic storage box hav- 
ing compartments and a trans- 
parent lid is handy to store 
stamps by denomination for easy 
identification. — A „ A. fieyner 

Solder secures blades 

After you've coiled a bandsaw 
blade for storage, use short strips 
of so lid „ but soft, wire solder to 
hold the loops together. The s.£>l- 
der will secure the blade without 
damaging the teeth — as regular 
wire can. When the colder finally 
docs break From repeated use, it 
can still snrvo its original pur- 
pose . — Howard E. Moody 

File guide 

If you file your own hand saws, 
particularly the fine-tooth saws, 
blacken the teeth with candle 
smoke before you begin work. If 
you are then interrupted in your 
work, the discoloration will indi- 
cate the teeth that remain to be 
filed,— ft oberf Stuman 



Important News For 

BACKACHE SUFFERERS! 

Momentum* Tablets are 50% stronger than Doan’s. 



Before you take Doa n's Pi 11$ for 
your musc ular backache, remember 
(his; Momentum Tabled are 50% 
sponger than Doan s Pills That 
means Momentum gives you 50% 
more pain reliever per ddae to 
rel i eve backaches. 

For pain, infiammalion, and $iif1- 
ness of muscular backache, there's 
no stronger medication you can buy 
than Momentum Muscular Backache 
Formula. 

Momentum does more than reduce 



pain and soothe inflammation. It has 
a calmative, too, to help relax tension 
that can cause muscles IQ tighten, 
Doan's has none. As pain is reduced, 
stiffness eases, you move more 
freely in minutes. 

If you are taking Doan's, you are 
not getting alt the pam reliever you 
get in Momentum Tablets. For relief 
of backache pain, just 2 Momentum 
Tablets give you the strongest medi- 
cine possible without a prescription, 
Take only as directed, 




FINANCING 

NO 




PROBLEM! 



Have you been priced out 
of today's housing market? 



Miles Homes could be the answer! 



If you have the ambition and 
desire to build your own 
home, then the Miles Plan 
could be for you. THE MILES 
HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire and 
dedication are more impor- 
tant than ready cash - start 
now to buitd the home of 
your dreams. ..the Mites 
Way. 



* 36 months to build. 

* There Is a representative 
near you. Phonei (612} 
586-9700. 



Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own 
home. Send coupon today to 
see how Miles can help you. 



■ Liberal credit — Low mon- 
thly payments while 
building. 



■ Foundation assistance. 

* Land may not have to be 
fully paid for, 

• Pre-cut materials, blue- 
prints, step-by-step in- 
struct Jons. 



chiles ‘Tfomes 
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Who could blame you? 
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New heat pump 
low er s your 
hot-water bill 




Compact heal pump connects to an exist- 
ing electric water heater, can rest on door, 
mount on shelf or he hung from celling. 



I f you hiive an electric water heat- 
er, you can cut your operating 
costs in half or more. This is the good 
word for a new heat pump, the first 
of its kind, that attaches easily to 
any existing elect ric water heater. 
Called Efficiency II, it’s a trim* com- 
pact add-on that looks and works 
much like an airconditioner. It ex- 
tracts heat from the air and feeds it 
to the water tank, thus relieving the 
regular heating coils of much of 
their load. 

According to its maker, E-Tech 
Inq., the heat pump qan reduce a 
water heater 'a electric consumption 
by 56 to 70 percent^ saving $150 or 
more a year For a family of four. In- 
stallation takes only an hour or two, 
using ordinary tools. Price is $549 
from E-Tech lnc. T 3570 American 
Dr., Atlanta, Ga. 30341. — S.Af.G. 




Te*t setup comparing heal pump with con- 
ventional electric hot-water heater shows 
unit can cut coats mom than 50 percent. 
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24 inch Band SAW CUTS TO CENTER OF 48 inches ; 
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DU- EH TOOL! — HUGGED ALL STEEL — 

BALL BEARING — EXTRA VERSATILITY 

CkHSf's ?4 inch Rand Saw gives Ihe handyman [he 
verealiijy oi an industrial iool at a pnoe ho can afford,, the 
quality that is demanded try industry Th* 6and Saw, one of 
Ihe best cutlmg principals for wood, metal dr plastic, has 
Own limited m use because sf it*? de5*h, of throat. The 
B-24's Big throe! and now drive laalw* gives. longer Made 
life. cuts metal, wood « plastic 

Pu-BT loots are Isbncated pi Heavy Gauge Stoat, 30 years 
experience developed new engineering features with 
accuracy, and ball bearings for added quality. Extra features 
created by manufacturing knew how makes Ou-#r tools 
available 9l exce^iqnalty low prices, yel no quality is 
sacrificed, 

You can order dred from Factory where there is no Dealer 
. Free Information. F.O.B tec&ry 



A FULL UHE OF RUGGED 
ALL STEEL TOOLS: 



24 inch Band Saw 


1MJ6 


12 inch Band Saw . . 


153.95 


10 * 3« - Rugged Lathe 




Ball Bearing 


99.95 


3 inch Bett Sander 




Ball Bearing ...... 


24.95 


4 inch Belt Sander 




Ball Bearing . , . T , iT , 


39.95 


8 Inch Tilling A/bor 




Saw 


9995 


10 inch Disc Sander 




Tahia Modal 


69.95 


t inch Strip Sander ...... 


69.95 


Deluxe Stand for all 




Toots 


39.95 



represented 

pOyER TOOLS, 5446 Edina Industrial Slvd^Mi nneajx^l^, Jfjjfinni 5jb435 j 
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energy savers! 
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NOW, ForThe First Time- 

Use The WOODBITS 
The PROS Use! 



PROFESSIONAL WOOD BITS are NOT availably in hprtfwprg -stores,. 
Sioros only carry spade bi ts which tear gram, clog and bind; or metal- 
cutting twist bits that also bind and — what's worse “‘'state' 1 off l he mark. 



Why isa WOODBIT Best? 

A PROFESSIONAL WOODBIT has four laaturta daalgrwd apKltlcally 
for wood; 

* A CENTER SPUR that locks your bit on course and so 
prevents "skating", 

* TWO CUTTING SPURS that start and dimension a 
perfectly round hole, 

* EXTREMELY SHARP FLUTES extend from the two 
cutting spurs and continue the cutting action all the wi 
through the wood . . . shaving the sides smooth. Most important, the 
two spurs will not splinter the wood as the bit cuts through , , , as 
spade or metal cutting bits do. 

•THE CUTTING FLUTES ARE ENGINEERED for maximum chip 
ejection so that your drilling machine won't bind and bum out, 
LEICHTUNG S PROFESSIONAL WOODBITS can be used In portable 
drills or drill presses wilti chucks ol or more. 7 piece chrome- 
vanadium steel set includes ft, y t *. ft, Vie, ft. Via And ft" sizes. Lengths 
from 2ft - 5ft J '. Made by German professionals for pros or hl wood-be" pros. 

7 PIECE WOOOfilT SET -ONLY *15.95 




Depth Adjusting Collars For The 7 Piece Set 

Get the precision of a Costly drill press for under $10.00* 
Here's how they work; Figure the desired depth ol the hole; 
slip the collar over the bit to that depth: fix the collar 
position with the set screw — and drill. 7 collar sizes, 
ft - ft"* fit each bit in the 7 piece woodbii set- Tool steel. 

7 Piece Depth Adjusting Collars ONLY $9.95 

Buy Both Btta And Collar* And SAVE $2 ONLY $2190 




Complete Your Bit Set With These 4 BIG WOODBITS 

Primarily for use m a drill press, these larger diameter bits can be used %” Bit.. $10,95 
in any powerful portable drill with a ft rl or larger chuck. These are %“ Bit,.. $12.50 
really top quality professional culling tools. The ft" bit is 7ft" tong, the ft" Bit... $13.95 
ft. ft And 1” are 7ft" long. No collars available, 1" Bit.,, $15.50 

Buy All 4 Big Woodblts (SAVE $12.95) ONLY $39.95 



COMPLETE 16 Piece Drill Set (SAVE $16,60) $62.00 

1? Piece Sei includes: 

7 Bits: ft - ft"; 7 Collars to match plus 4 BIG WOODBITS; ft" - 1", 




You Chi Order 

Toot* By Ftwma; 



Ye* Rlc Leichtung, please send me; 

7 pc. woortbit Set(s) @ $15 95 „ 

7 pc Depth Collars To Match Above Set fa: S3 9G .... 

14 pc. Bit and Collar Sells) &> $23 90 (SAVE $2.00) 

__ v BIG woodbitjn) @ Haas 

V BIG Vfcodbit(s| # $12.50 

ft" BIG WOodbitfs) @ $13.95 

r BIG Wooden (5) @ $15 SO 

All 4 BIG Wooden* @ $39.95 (SAVE $12,95)- 

Complete 19 pc. Drill Sal (s i @ 162 00 (SAVT $1*80) 

Snipping, Handling and Insurance 
MtOud ol P*ym*r1 Ohio Residents Add 5>j% Tax 

□ Check DVISA □ MasterChargfl TOTAL 

Card t Good Iftfu _ 



Call TOLL FREE 800-321-6040 

ONO fi**Ja#nlii CWI: (2l»| 431-1131 

□ Enclosed is j 
my enter for 

wooden* As my 
BONUS, pi 

sand your 68 page, 1 980 




$1.75 



color catalog of hard-io-lind 
woodworking toola. PLUS 
all catalogs and new tool 
bulifltlns FOB THE NEXT 
TWO YEARS FRECI 
□ Enclosed ls$l,W. Please 
sand your 1980 color 
catalog PLUS ail catalog* 
and bulletins FOH THE 
NEXT TWO YEARS! 



Name 

City . 



Address 
_ Siam 



Zip 




U 4944 Commerce Parkway i 1 250PM 

hlwtUllri Akin ill?]! 

VTHE Workbench People" 11 £ phon * # 



PHOTO 

HINTS 



Clamp support 




A small camera may be supported 
on many surfaces with a spring 
photo clamp. The swivel-bolt de- 
vice is fitted with a bolt, which is 
then screwed into the tripod sock- 
et. — Ken PatterHon 



Chemical -depletion chart 



I.LillTTO^ 




h l . BjPIT y w ii I'r r [ 

e : 1 1 [ [1 ] Lj. ] LlJJ-f A ILL ID 
.1 h! i rl I 1 ] J 11 





This chart makes it easy to plot 
the depiction of photo chemicals. 
Us i ng m a n u f artu rerft specs „ co im- 
pute the nu mber of prints of each 
slice obtainable from each batch 
of chemicals. Draw chart showing 
each print capacity and mark off 
the numlwir of prints ofeaoh size 
as they aro sent through each 
bath* When chart indicates solu- 
tion is exhausted, replace with 
fresh batch, — Kenneth B rookx 



Tape trick 




When using your camera's self- 
timer or when making long ekpo- 
su res, light, may enter the camera 
through the eyepiece if you’re not 
looking through the viewfinder. 
To eliminate the problem, cover 
the eyepiece with bl ack tape after 
composing and focus Ing.— jRof* 
Berger 
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BEST BUY 

TOP QUALITY AND POWER COMBINE 
TO GIVE YOU THE FIRST AIR FRESHENING/ 
IONIZING SYSTEM THAT EVEN SAVES YOU MONEY 



The Air Energizer shown above is the least 
expensive negative mn generator on the 
market, selling for only 574.95, Thai's 15 
cheaper than our nearest competitor, li is also 
the best. It you are comparing units you 
need fa know the facts. With the UTP Air 
Energizer you even get mutt tor your 55 
fsss. We can charge less and give you a 
higher quaijtv unit because we are a com- 
mon ownership company. And we are in 
business to Serve you rind your environmen- 
tal needs. Our major competitor IS a mail 
order house that promotes dozens of pro- 
ducts every year, but the UTP Ion Research 
Center is a branch of an educational publish- 
ing Company, For the past several years we 
have researched and developed one special 
electronic product negative ion generators. 
This specialization enables us to be the 
induslry's frontrunners. And the System Five 
Air Energizer is our latest hrsak thro ugh m Air 
Ionization. 

WHAT DO IONS DO FOR YOU? 

Frankly, as marketing director l was pretty 
skeptical pi our Ion Reseerch team's wgrk 
until one day two years ago when I was 
walking to work, The season's first thunder- 
storm had just ended, The air was sparkling 
dean and almost magically alive. I took a 
deep breath. The new energy in the fresh air 
made my head tingle. Rut as I walked into 
the office building where I work t immediately 
felt a drop in energy. The a* was dull and 
lifeless — "stuffy feeling" . 

Was l experiencing wh a l our Ion Research- 
ers had beer telling me all along for the last 
four years? I de sided to test it. I put a UTP Air 
Energizer on my desk. Skepticism gave way 
to enthusiasm. I felt great. 1 still have that 
unit on my desk. 

WHAT MADE THE DIFFERENCE 

Have you ever wondered what makes this 
kind of difference in the air? It isn't |ust our 
altitude when were out in Nature versus 
being in a crowded city., ft isn't that it's a 
weekend and not a workday, 

Tne difference Ires m the electrical balance 
of the air or the quantity of "ions" present 

WHAT ARE IONS? 

Ions are electrically charged atoms in the 
air with either a positive or negative charge. 
The sun and cosmic rays as well as lightning 
and fast- moving water Mike waterfalls, surfi 
generate trillions of negative ions every day 
The more negatively ionized the air, the 
fresher and more alive it is. Air pollution, 
artificially control led climates jwith air 
conditioning and heating} and electronic 
equipment all produce excess positive ions, 
depriving the air of these small negative pit 
ions and creating dead "stuffy" air. 



WHAT'S THE SOLUTION? 

Our rapid- growth technology, which some- 
limes takes its toll on the quBlity of our an, 
has also come up with I he solution. Follow- 
ing Natures model of the thunderstorm 
which uses a high electrical charge to purify, 
revitalize and stimulure the air, the UTP Air 
Energizer has been developed imitating this 
process. Both the thunderstorm; and the Air 
Energizer fill the air with negative ions, 
restoring the natural eleclricel balance to 
the pel luted, energy-depleted air. Set the Air 
Energizer Can be used indoors in the borne 
office., work- shop ..laboratory, etc., keeping a 
fresh supply of ionized oxygen flowing from 
its emitters night and day. This new break- 
through in fresh air control is not a cover-up 
which masks or deodorizes, but the unit 
actually removes the dust, smoke, bacteria 
and pollen particles from the air by attaching 
ions to them and causing them to sink to the 
earth where they can be vacuumed up raiher 
than inhaled. At the Same time ions electric- 
ally stimulate the energy- stripped air. 

MORE FOR LESS 

Why do we say you get more for less 
money? A typical marketing technique is to 
take your weakness and assert that it is one 
of your strengths "Hus is exactly what our 
competitor has done Their ads proclaim the 
wonders of "miracle fuzr . the bronze fuzz 
ball emitter un their unit. But using bronze 
fuzz and calling it a new invention is really 
old hat, h was first introduced in England 
many years ago, In fact we ourselves brought 
OUC a bronze fuzz unit call fid System Three 
over a year ego because if a cheaper than 
needles. But we are discontinuing it because 
we want to maintain our reputation lor the 
highest quality, and stainless steef emitter 
needles are so much be tier. A single, large 
fuzz ball emitter is difficult if not impossible, 
lo clean, h quickly gels so dirty that its 
efficiency is reduced We are the only manu- 
facturer we know of thgt uses seif'Cfeentng 
stainless Steel emitter needles- 
YOUR CHOICE 

OF TWO TOP QUALITY UNITS! 

There's only one unit that's belter Than 
System Five, That's our own System Four. It 
sells for 5159. It has an even higher ion 
output. Plus' Our special Dial- Am Ion allows 
you lo adjust the ion output anywhere Irpm 
low to high, Not everyone knows that the 
ne e d fpr i n ns va n es. A I a rg e smoky room w i II 
require higher output than u small room. And 
some people want fewer ions while sleeping 
than while working. The new System Four is 
OUr answer tu this need fur output flexibility. 
An d we' r e t h h first an d on ly ones to off e r l h.is 
special feature at this price If System Four is 
butter why did we bring out System Five? 







SYSTEM FIVE 



Not every body is willing to pay $159 for an 
air ionizing unit, no matter how good H is. 
Just like not -everyone drives Rolls Roycos. 
Most drive less expensive cars. 

System Four is for the person who wants 
the absolute- best quality and doesn't mind 
paying a little extra to gen it. If you want 
highest >an output, flexibility, and a beautiful 
oak paneled case, buy System Four. 

If you want something at half the price of 
System Four, but still better than any other 
umts costing up to $?5Q„ buy System Five. 

HOW TO GET ONE 

To place your aide* now just send a check 
lor $74,95 plus $3 shipping for System five. 
Or send 5159 plus 54 shipping for System 
Four. Tell us your full street address as we 
cannot ship lo Post Office boxes. 

Our unit is dependable and trouble-free, 
but if by rare Chance any problems occur our 
service- by-mail center sends off your unit 
within 24 hours of receipt or sends a 
replacement so you are nol without fresh air 
and can enfoy your dust-free environment 
And each Air Energizer is backed by a full 
one year limited warranty. 

HOW TO GET ONE FASTI!! 

Credit card holders can call our toll-free 
number below. Order a unit now and if you 
are not satisfied with its effects within 10 
days simply return it for a full cash refund. 
Order your Air Energizer today. 



Pflad ‘The Goldart 

University ol the Trees Press 

tON RESEARCH CENTER 

BOX 644PM. BOULDER CREEK, C A 95006 

Call Toll-Free . . , 800-538-0750 

In California call (408| 338 6663 

Send check or use your M ester Charge, 

Visa or American Express- card 




WE HAVE ION DETECTOflSf 

Now you can prove to yourself which unit 
has the highest output. These high quality, 
low cost detectors enable you to do scien- 
tific tests and comparisons. Our Econometer 
contains a neon light that blinks in the 
presence of negative ions. The more ions, 
the faster it blinks. The tonometer gives you 
a sensitive meter to compare readings be- 
tween units. The l one sc ope gives you three 
se ns i nvi ty rang es to r advan c ed a nd accu rate 
detection. 

ECQNOMETER £pen sii*t $7,50 

IONOMETEH . . (3 x2 x1% ') . . $49 95 
IONOSCOPE . . . $99 95 

Add $2.00 per detector for shipping 
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APPLIANCE CLINIC 

QUESTIONS ANSWERED 



Searching for universality 

I » f he re / me a If -uni re rx at home ap- 
pliance parts at drape depot where 
homeowner# cun purchase parts? It 
seems that Jive pertrjt a/Ier flfl appli- 
ance in marketed, you cun*t yet parts. 
For want o f some inexpensive com- 
ponents, consumers hare to dined rd 
perfectly good washers, dryers, re- 
frigerators— the list is endless. 

Are some companies more accom- 
modating than others f If so, you 
should tell us which they are, sc we 
rati hay from them an d avoid the of- 
fenders of “‘planned obsolescence.*— 
C.C. Crumley, Chantilly^ Va. 

Mo&t appliance manufacturers 
maintain an inventory of spare 
parts foe a minimum of 10 years fol- 
io wing discontinuance of a model. In 
fact, rminufuetu rets usually provide 
parts for at least 15 years. Maybe 
you aren’t going to the right suppli- 
er for your parts. 

Although there is no single uni- 
versal parts storage depot that 
stocks at! parts (none that we f ve 
been able to uncover, anyway), 
there are many companies through- 
out the country that provide re- 
placement parts for many models, A 
list of these was provided in the 
April '78 Appliance Clinic* If you 
can't find a supplier in your area, we 
suggest you get in touch with one 
from another area. Most of the com- 
panies on the list we provided have 
m ai I -order facil i tie s. 

Facts on vacs 

l think l ha ve a problem with a Sears 
fVVt and Dry Pickup Home and Shop 
Vac, The first model I bought 
(75£.178fl5) leaked air from the rim 
of the tank and cover. Scars sendee, 
saying the vac wax defective, rc- 
placed the u nit with a bigger model 
{?5MJ7$7Ih This one. too. has air es- 
caping from around the full circle o f 
the rover , However, sari ion is good. 
When l put my hand over the nozzle, 
the amount of air escaping from 
around the rim. diminishes. 

Neither the Sears sales staff nor the 
Hpriucfi department seems fo have a 
solution. Everyone has a different 
opinio rt. Can you give me a straight 
answer? fa this machine defective, 
tool — Peter J , Cnnnrelh, Rethpage. 
NY. 

No, and neither wan the first vac 
you had, Sears vacs are supposed to 
'*lenk" air around the rim. In fact, 
the ri m i s part o F th e ex h a u st sy ste m 



and the vac is designed to exhaust 
about 25 percent of its total exhaust 
fro m tiie rim. 

Don't compare tins Shop Vac with 
a conventional vacuum cleaner. The 
Shop Vac has tremendous forte — in 
fact, it moves over 200 cu. ft. of air 
per minute tcfin) f as compared to 70 
efm for the average home vacuum 
cleaner. Exhausting, therefore, 
plays an important part in the ma- 
chine's operation. 

When you put your hand over the 
nozzle, you are reducing the load on 
the vacuum, so it isn't moving as 
much air as it normally does. This 
accounts for the reduction in ex- 
haust. When the exhaust is red need, 
so is the amount of air escaping 
around the rim. 

Giving support 

Glasses in the upper rack of 
JffteAen A id Mode! KDR-6S dish- 
washer don’t rowif clean most of the 
lime. Neither do fruit dishes, saucers 
and plates, I feel there isn't enough 
water pressure to spray the upper 
ruck . Repairmen have not corrected 
the problem . Please help- — Mrs. 
James E. Wallace , Webster Graven, 
Mo. 

You r theory about tow water pres- 
sure may he Valid, but the most com- 
mon cause of this problem is low 
water temperature. Unless water is 
140* to IfiO* F. t the detergent wonb: 
break down, and food will remain on 
dishes. 

If water temperature is at the 
proper setting, chances are the 
wash- arm support is loose, cutting 
down on the amount of water pres- 
sure the wash arm delivers. Replace 
the wash- arm support. This entails 
removing the wash arm, fine and 
coarse strainer assembly and wash- 
arm support. It is not a difficult job, 
hut if you need help, write Kitchen 
Aid for service literature: Customer 
Relations Dept., Kitchen Aid Div. F 
Hobart, Troy, Ohio 45374. 

Life begins at 20 

Our GoTieral Electric top-loading 
dishwasher Model ISU-60P leaks 
water from the top of the tub. A new 
rubber gasket provided by GE icn# In- 
stalled, but neater still leaks when the 
machine sta rt# imsAm.g cycle arccf 
also daring the rinsing cycle. What 
cun / dtf? The machine works fine, 
except for the leak.— Mrs. Harry A. 
iSiJtma, Chicago 



That's saying someth ing, since 
this dishwasher is about 20 years 
old. One or both of two problems may 
be present. First, perhaps the gas- 
ket wasn't installed properly* This 
gasket isn't the easiest to secure. If 
it isn't stretched sufficiently, it has 
a tendency to roll in toward the tub. 
Lacking the proper contour, the rub- 
ber gasket may be allowing the 
water to Leak- 

The second possible problem is 
that the spring of the spring-loaded 
top cover may have weakened in 20 
years, IF so, the cover may not be 
closing tightly enough to keep waLer 
from leaking, although you are pull- 
ing the lever that clones the cover as 
hard as you can. 

On a hunch* I'd. replace the spring, 
too. Who knows? The machine may 
be good for another 20, 

'Sotting' refrigerator 

The compressor of my Whirlpool 
side -by side refrigerator, which is 
only two years aid, was recently re- 
placed. Now, when it shuts off, a 
noise resembling the sound of boiling 
water comes from the tubing for 
about a minute The noise wasn't 
there before the replacement. The Ser- 
viceman tells me pressure is equaliz- 
ing. Please advise me on how to solve 
this problem. — Ted M . Niec, West 
Middlesex, Fa. 

It’s true that some equalization of 
pressure takes place in the system, 
but if you didn^t hear noise before 
the refrigerator was repaired* you 
shouldn't hear noise now, The tub- 
mg may have accidentally been mis- 
routed, or there may not be ample 
charge in the system. 

If this repair was made by an au- 
thorized Whirlpool representative, 
call Whirlpool headquarters in 
Michigan, The company will contact 
the service technician. Together, 
they will make sure the refrigerator 
is operating aft it should. 

Call, toll-free. 800-253-1301. if the 
repair wasn't made by an autho- 
rized Whirlpool service technician* 
call anyway. Whirlpool may suggest 
an appropriate course of action for 
you to follow'- IW 



If you have * question airouC any appTT- 
artce, irifid -f to PpQUana* Clinic, Popular 
Met frames. £?4 Wesl 57fh Sr.. New York, 
N.Y. 10019. Sorry, but Tetters cannot be 
answered jndividuarty. FrobfemS- Of wide 
interesf wiTJ be discussed m Unis column. 
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These four matched volumes tell you and show you everything 
any building or carpentry job .. . from fixing a roof to building 
even building an addition or a house i 
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learn ho-w 






(regular price 
£ 24 . 58 ) 



Cuff/flU lOtanQth 
With mittt 
and stop rod. 



Ws It* 

c*v« 



v\* -mo 



when you join 
Popular Science Book Club 



How Popular Science 
Book Club Works 

last mail \be postpaid card tg gel jwir J24-5Q 
4-tfOLUMf CARPENTERS AKB fllllLDEPS LIBRARt, 
See d no iiori-L-y now. We'll bill you taler for only 
$2.95 plus delivery and hand ling.. 

Then, about every tour week; (15 times a 
year), yuu r U recede a Club bulletin describing the 
coming mam selectman and alternate books aJso 
available, all at Club discounts. If you want (be 
mam saleeliBn unly, do nothing. 11 nil! be sent 
automatically. If you don't wart the main selec- 
tion, Or want alternate: boohs, or no boohs, please 
trahe j l. i e to indicate your wishes on the Instruc- 
tion Form and relurn it Id us by ft>e data shown. 
Club mailings are caret utly scheduled to assure 
you Of at least IQ days in which In do this, tint in 
the unlikely event that you don't have to days, and 
you receive an unwanted selection, you may return 
it at our expense, 

After receiving your joining shipment, your 
only obligation Is to buy No more regular selec- 
tions or alternates in the nnt year. Alter that, 
membership may bn cancelled at any lime, by 
tithEr ye <u or the Club, 

DISCOUNTS UP TO 50%. All boohs are of- 
fered it substantial discounts - up lo 50% or 
mote. Yet virtually every book is identical lo (be 
publisher's edition. Same paper, printing, binding, 
jacket the duly ditlerefHo is price, 



AS A CLUB MEMBER, you'll have an opportunity to choose From 
^ more than 100 superb, up-to-date hooks on a wide range of 
popular science subjects every year— AT DISCOUNTS OF UP TO 
50%, (And your only obligation is to buy two of them.) You ! I be 
offered books on home improve me nt, repair and workshops, re mod > 
eiing t house building energy and insuiatian, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 

This in formal ion-packed 4-VOLUME CARPENTERS AND BUILD- 
LRS LIBRARY brings, yon professional, easy-io- unde rotund how-to on just 
about every build-it-yourself qu»lian you'll ever have . , . 

■ You get a complete how-to book on woods and woodworking tools, how 
to do ah kinds of joinery and cabin?] making joints, how in do kitchen 
cabinet construction , . . and more. 

■ tfoa get a complete how-to book on all standard specs of every element in 
house construction* including how to read plans and make your own „ . . 
how to fay out a home workshop , . - and more. 

■ You gel a complete how-to book on laying nut Like foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
palios, insulation . , . ami more. 

■ You gel a complete how-to hook on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection . , . and more. 

You gel step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing alt the carpentry 
in it- — and keeping the house in A-l shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice- Let's look 
at a few of the remodeling and fix-it jobs you learn how to do . . You leam 
how to replace worn or missing shingles. How lo fix chimney hashing leaks. 
How to repair si airs (or build them from scratch). 

IF doors need Axing or fitting, you can find out how to 
do it from these books. If you want to Iny new flooring, 
you can just lurn to these books to find out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
Ceramic tiles- J f you WaiU to build fl fireplace, you'll find 
out exactly how front ihesc books , . . 

Th is marvelous 4-hook I i brary also 
tells you how to use all kinds of power 
look to maximum advantage (most 
of them have great versatility) , You 
learn about woods— their character- 
istics, strengths, best uses. You learn 
about fasteners — nails, screws, bolts, 
more — their holding power, sizc- 
strengih ratio, and how to use each. 



S/rtpta mortise 
and tenon joint 



*$»■ 



instating mew 
s hinglas tmefer 
wood shingles. 



These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing — every technique and job. 
They give you the answers to just about every carpentry question youll ever 
have. And ihey can save you thousand* of dollars in the years ahead. 
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you need to know to do just about 
a foundation, installing new paneling. 



9 How to read plans, specs 
9 How to (/to Carpentry 
heed too ti 

9 How to use woodworking 
power tools 

* Now to * i iitd concrete 

block foundations 

* How to choose best woods, 

materials. fasteners 
9 How to pfe n end build 
roofing, flooring 
1 HOW to construct wefts. 

doors, windows 
9 How to make joints 

* How to build stairs 

9 How to build chimneys 
and fireplaces 

* How to us* builders ' 

math, do swaying 

* Howto make kitchen 

cabinets, ccuntwr* 

9 How to do cebinetmehing 
Joinery 

9 How to build A - frame, 

J- and 2-story houses 
9 How to plan a home 
workshop 



* How to do house 

insulation 

* How fp build scaffolding, 

hoisting apparatus 
m How to do wood pattern- 
making (for castings? 

9 Hdw to do Sheathing 
and siding 
9 How to do cornice 
construction 



9 How to plan termite 
protection 
9 Hdw ip do In tarlor- 
exterior painting 

* Hdw to build girders 
and s Ids 



9 How to make concrete 
forms fend moidal 



9 How to sharpen saws 
9 How to build skylights 
9 How to do house main 
tenanca and repair 



and m uch more 



CPflMiir Post 



HU 
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Homebuilt tractor cab 
takes the bite out of snowblowing 




Easy-to-maki* plywood tractor cab kaeps 
driver warm in severest Midweal winters. 



ROOF MflUNTIPSI^T LIGHT 
'PLACE 5WITCH Qto 7 e i 
Nt*KR BE L-Dft-' 



ALL PL.EKIG LASS SET 

in h'.i r " nv^EiFn 
yOL&iNG 



■ i" *LVW0Q41 
SHEATHING 



FR£ME DOOR 

WtTHlMZ#M 



C l^rinfr snow after a Michigan 
blizzard can be a cold, misera- 
ble job even with a tractor-propelled 
snowblower. After one rugged 
winter of braving freezing tempera- 
tures and facefuls of wind-whipped 
snow, 1 was determined not to go 
through another without somn kind 
of tractor cab for protection. But 
cabs for small yard tractors aren't 
easy to come by. The few accessory 
cabs available for some models can't 
readily be adapted to fit other 
makes. 

The answer w r as the homebuilt 
tab you see here. It’s basically sim- 
ple, yet sportydooking, costs very 
little to make, and keeps me warm, 
dry and comfortable in the coldest, 
stormiest Midwest weather, And it's 
handy in summer, too. While it can 
be quickly removed if you wish, I 
find it offers welcome shelter 
against blazing sun and sudden 
cloudbursts. 

Planning the cab 

The cab is designed to fit my par- 
ticular tractor — a Pennsylvania 
model— but can be altered to suit 
most other tractors of the same gen- 
eral size and type, The main attach- 
ment member is a piece of A«-tn. pipe 
fastened to the tractor frame just 
ahead of the footrests. Its length is 
determined by the width of the trac- 
tor at the rear wheels. 

The front of the cab is supported 
entirely by this pipe and is anchored 
to it by metal straps, aa shown in the 
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drawing above- The back of the cab 
merely rests cm the tractor's rear- 
wheel fenders with no attachment 
necessary, making installation and 
removal simple. For tractors that 
have no fenders, or where the fend- 
ers aren’t strong enough to take the 
weight, a second pipe can be fas- 
tened to the tractor’s frame at the 
rear to support the back of the cab in 
the same way as the front. 

To plan the cab's layout, I used a 
primitive but effective method that 
will work with any tractor. With the 
help of my son, I held a piece of V*-in, 
plywood up against the side of the 
tractor, level with the front support 
pipe, and traced on the locations of 
the control levers, footrest and rear 
fender. Then I sat in the seat to de- 




Roomy cats encloses operating controls, is 
readily entered through large aid* door. 



termine the desired headroom and 
other interior dimensions. The ob- 
ject here is to keep all controls inside 
the cab with plenty of room around 
them for your free, unobstructed 
movement, 

Framing the enclosure 

The plywood sheet, with the vari- 
oils locations and dimensions 
marked on it, thus provides an accu- 
rate pattern for cutting out the sides 
of the cab. The edges of the side pan- 
els and door opening are reinforced 
all around with 1x2 cleata on the in- 
side. Cross rails of 2*4 stock join the 
sides together and support the roof, 
windshield and rear window. 

The door is cut from one aide pan- 
el. Do not saw it out, however, until 
all framing is complete. This will 
keep the side intact for greater 
structural rigidity and easier han* 
dling during assembly. 

The windshield and windows are 
made of 14 -in. clear acrylic plastic 
set into rubber car-window mold* 
mgs obtained at an auto junkyard. 
The moldings make a trim, weather- 
tight seal and allow the windows to 
be slipped out easily in summer for 
ventilation, A heat deflector made of 
sheet metal channels warm air from 
the engine cowling into the cab. In 
summer, this, too, is removed. An 
electric wiper from a j u nkyard keeps 
the windshield clear, and a roof 
mounted spotlight shines where 
you’re going. Now snow removal is 
almost fun .— Kenneth G, Poeder 






ong-range luxury. 



Best mileage 
of any full-size wagon. 

Fifty years ot Ford wagon technology 
come together in the 1980 LTD. It's 
versatile, good-looking and prac- 
tical with even better mileage than 
last year— the best of any full-size 
wagon. 




for ccmporisotri ftisci diesel* and other ford Motor Co. 
wag on e. Your actual mileage may differ depending on 
speed, distance and weather. Actual hwy mileage wl* 
probably be lower than wi. Caul mileage tower. 



Unsurpassed room. 

No wagon sold In America has more 
passenger or cargo room than LTD, 
Based on EPA volume index (112 cu. 
ft. passenger, 53 cu. ft. cargo). And 
LTD Wagons are rated to 
tow up to 6,000 lbs. with 
an optional towing 
package. 

See your Ford Dealer 
and ask about the 
Extended Service Plan, 



VLA.Tr 



1 



l^fetidecKicn 
me BO* POfiCt 



FORD LTD 



FORD DIVISION 






HuftMlle EsI Rang e: 4&0 Mile Est. Highway Automate Over drive 
Range. Based on LTD's 20-gallon gas tank and pP ,ie>n - First f u l.*V outornoti c- 

EFA mileage estimates. Your range may trciwiissjon with the 

d iffer. Actual highway and Col Ifomla range benef i r of ovetd rive on an 

will probably be Sower. American cat 



LTD Luxury, Optional Interior luxury 
Group shown with rich velour cloth, 
available in super-soft vinyl or 
optional lealher, 



Cargo Room, With the tailgate 
down, you can actually slide 
in a 4' x 0' sheet of plywood 
. . . flat, 




3-Way Tailgate Duct Facing Rear Seats Tailgate swings open like a door 
ot down like a platform , Dual lacing rear sears, an exclusive Ford Motor Co, 
option, provides seating lor two or an extra 7.7 cu. ft. of under-floor stowage 
(with seal cushions removed). 









Beat the Gas 
Pump and Improve 
Your M.P.G. with 




The gas and money 
saver that really works! 

* Improves mileage up to 30% 

• Government Tested 

• Audio signal tells you of fuel wastes 

* Quick and easy set-up 



Make any car more fuel-efficient 
with Gnsteir 

Vtou dOiTt have to be lold that gasoline 
costs are skyrocketing. And all of us want 
to help conserve. But now there's a low 
cost, truly effective way to sketch your 
mileage and your gas dollars wrthout driv- 
ing less! ft's called Gasiell" y , 

How It works 

Simply stated Gastell is a revolutionary 
new electronic vacuum gauge that emits 
an audible signal when gas is being 
wasted by Improper acceleration. Gastell 
actually monitors the- intake manifold pres- 
sure to (ell you il pressure is loo low to 
allow full combustion of t!>e fuel entering 
(he carburetor By correcting acceleration, 
you conserve gas that would otherwise to 
passed through the exhaust system as 
unturned vapor. 

A constant and reliable fuel saver 

In start and stop traffic, driving up and 
down hill, going around corners, on ihe 
expressway, In virtually every driving situ- 
ation. Gasiell instantly tells you it you're 
wasting fuel. And because Gaslell (na- 
tures an audio signal, as well as a visual 
one. your eyes never need leave Ihe road 
For safety and savings. Gaatall makes 
great sensei 

Proven effective In Independent tests 

Uniike many gimmicks and gadgets you 
may have seen advertised lhal try (0 
capitalize on the gas crisis. Gastell is a 
low-cost, totally reliable fuel saver that 
independently- conducted ?os1s have 
proven to be truly effective . Gastell pro- 
vides an immediate solution to the prob- 
lem of wasted gas — il can actually ter- 




prpve your mite s-per -gallon by up to 30% 
without reduced engine performance f 
Whafs more, Gasiall also gives warning 
of faulty ignition, carburetlon or spark plug 
performance, it's completely safe for any 
car engine. 

For every person, every car! 

Gastell is conveniently designed in preset 
4. 5.6 aod 6 cylinder models and arrives 
with all electrical vacuum and mount- 
ing hard-ware, as well as quick, 1-2-3 
Instructions, Very easy. 15 minute in- 
stallation. 

Use it for 30 days— and SAV 61 
The remarkable fuel-saver Gastell is 
available during our special ini induction 
forj-usl $39.95. Use il in your own car tor 30 
days and if not totally convinced that 
Gas tell is TH£ ANSWER to the fuel short- 
age, simply return H and well send you a 
prompt, courteous refund. 

Credit Card Customers 

Order Now — 

Call Toll-Free 

800-221-5440 

(In Ni:b call MO- 642 ‘BF 77 1 






INTERNATIONAL he. 

STOP Waukegan Rd Mo -tan Grave IL SIMM { 31 ?| 365 -SSIO 



r. 



Improper ecceierjiiion can waste up to 30 % ot 
yaur mi's fuel supply. Gastell prevents that wrth 
an audio sig nal (hat lells ymj you're w asl. ng gas . 
It'S 1 h* low-cost BO-luOon to (he energy crisref 



C -ip ind Mail To Dec i mi 2 

□ Pld S-fnd me GesleUt?!' at S39 95 each 

plus $3. 9S shipping and handling (i|a resHtenlsatW 
&% sales tint 

□ Pie ase in rt icate d u mder ol Mr cylinder? 

G A □ 5 □ 6 a a 

□ Check or Monty Order encased 

Charge io: c: Master Ctiargc □ Carte Blanche 
S Visa □ Amencart Expfoss □ Diners Club 

Aecounl # tup Cite 

Name . 



Address. 
City 



- State . 



-Zip. 



Signatu re 

q' Camtm-dQe lntemai<pnel. Inc 19W 




A protective front flange bn the plug face 
and stricter specifications for blade dimen- 
sions are some new LtL requirements. 



UL pushes 
for safer 
appliance 
power cords 

S pecial safety features on all in- 
door extension cords and sup- 
ply cords for kitchen appliances are 
now required by Underwriters Lab- 
oratories. The requirements were 
made to minimize the risk of chil- 
dren sustaining electrical burns. 

The program is intended to reduce 
accidents in which a teething child 
mouths the connection of an appli- 
ance cord and an extension cord, or 
sucks the unused end of an exten- 
sion cord. It is also meant to reduce 
accidents in which an older child, 
who can’t separate an appliance 
plug and an extension cord, yanks 
them apart with his mouth, 
Specifically, the requirements call 
for designs that will: 1) ease mating 
an appliance plug to an extension 
cord; 2) make it easier to grip a plug 
and 3) reduce the likelihood of con- 
tact with live parts. 

To accomplish these goals, UL en- 
gineers are requiring manufactur- 
ers to: li comply with stricter speci- 
fications for both blade dimensions 
and performance tests that monitor 
how easily a plug can be inserted 
into an outlet and how well it fits; 2 ) 
provide plug faces that are con- 
structed with a front flange; 3) use 
larger outlets with contacts more 
deeply recessed in their slots than 
previously and 4) provide closures 
for unused extension cord outlets. 

When purchasing extension cords 
and kitchen appliances, parents of 
young children should look for the 
features mentioned above. W 



7B POPULAR MECHANICS 






1870* The first transcontinental train trip. 

On May 23, eight of the most elegant 
train cars America had coet seen 
steamed out of Boston for the Pacific Coast, 
with 129 distinguished guests aboard * 

And when they gathered to celebrate 
in the mahogany paneted smoker, 
what other Kentucky whisky would haoe 
been more appropriate than Earty Times? 

Today, its smoothness is just as prized 
Because we're stilt slowhdtstUling it the same 
way we did in 1860, So you don I haoe to 
look back to the good old days * Vbu can took 
forward to its great taste tonight 

16 OR 00 PROOF EARLY TIMES DISTILLERY CO,. LQCI15Y1LLE, KY 

© 1979- 









Easy-to-make, metal-hardness testing de- 
vice is a must for serious metal shops. 



Shop-made hardness 
tester lor metalworkers 



Although industrial hardness 
testers cost thousands of dollars, 
you can make a simple and mexp&fr 
sive one in an hour for about $1 * It’s 
portable so that you can take it to 
the job — and its accuracy is within 2 
percent. 

This testing device works because 
when a steel ball is dropped on a 
piece of metal, it will retain more en- 
ergy and bounce higher the harder 
that metal is* 

Making the tester 

Theoretically, such factors as 
length of tube, inside tube diameter 
and ball weight will not affect the 
results. However, for practical rea- 
sons we suggest the dimensions 
shown in the diagram. The plastic 
tubing is available at plastic-supply 
houses* The : Vn-in*-dia* steel ball can 
be obtained from a discarded ball 
bearing, 



ness and draw a straight line 
through both points. 

Hardness of any metal can now he 
read on the graph. Follow these 
steps: 

1 Remove all rough machining 
marks from test piece by filing. 

2 Remove all rust, scale, grease, 
and dirt from the test piece. 

3 Keep the test piece level and firm- 
ly supported. 

4 Hold the tester vertical* 

5 Pull trigger to drop the ball and 
observe rebound reading on the 
scale. 

6 Test in six places to get the mctjct- 
rftu-m reading* Do not use the aver- 
age of all readings* 

7 Calculate percent of rebound and 
use graph to find hardness. 

Neither this nor any other tester 
will give a correct reading in two 
cases* One is when you test a thin 
piece of metal not firmly supported* 



A nyone who works with metals 
knows that a hardness tester is 
a very useful device. If you know r the 
hardness of a piece of metal to be 
turned in a lathe, you can save valu- 
able ti m e sett i n g the fee d and s peed . 
There is no guesswork in determin- 
ing the correct rake and relief an- 
gles to be ground on the bit for the 
most efficient cutting. Knowing 
hardness will also letyou look up the 
yield and impact strengths of welds 
and metals* When overhauling an 
engine, hardness tests on reground 
valves and shafts can save you time 
and heartache* 



Using the tester 

First you must calibrate your 
tester and draw up a graph like the 
one shown* The slope of the line on 
your graph may differ slightly from 
ours since the steel ball you select 
may not be as hard as the one 
we used* 

To calibrate your tester, obtain 
two pieces of metal with known, but 
different, degrees of hardness* Then 
calculate the percent of rebound of 
each by noting the rebound height 
and dividing by the original height. 
Plot the percentages against hard- 



The metal will deflect from the fall- 
ing ball, and this spring effect will 
give & low reading* 

The second is when a piece is ei- 
ther surface work-hardened or sur- 
face annealed due to improper ma- 
chining, polishing or heat treating. 
If you suspect this, file Or machine 
the top layer in a place that does not 
affect the looks or operation of the 
piece and test there. 

The list on the facing page will 
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Plot the percent ot rebound of samples (A and 0) with known hand ness. Drew line through 
points. Then determine hardness of C by plotting Its rebound on th# graph. 
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help you identify metals once you I 
have determined their hardness.— 

V Uly Dismiss r 

Typical working hardness of 
torn* metals 
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New products. 
New features. 




New technology. 



* 




140 HR 




1980 is the year of the breakthrough for 
Mercury* outboards. Four new engines, three of 
them loop charged for better performance and fuel 
economy. Backed by 40 years of engineering for 
maximum reliability, and mechanical improvements 
throughout the line. 

New Blade Maxi 

The new 226-hp Black Max V-6 Mercury delivers 
more power in a slimmer, lighter, more fuel-efficient 
design. And to handle all that power, it's engineered 
with a high-capacity, super-strong bearing system. 

New Flsiipower. 

The new 3,6-hp, 18-hp and 25-hp Mercs are 
compact power packages, designed for easy hand- 
ling. The Merc 18 and Merc 25 are loop charged 
for better performance and fuel economy. And they're 





specially engineered for fast and easy servicing — 
routine maintenance requires no special tools. 

Mid-range improvements. 

The redesigned 40- hp Merc runs quieter than 
ever but with more power and better performance. 
The 70-hp Merc, too, provides more performance 
with a new higher rpm range and a new gear ratio. 

For fishermen. 

Sleek new slimline gearcase design and new prop 
designs for better weed-shedding. Engines that will 
troll for hours without fouling the spark plugs — and 
that includes the high-horsepower Mercs, 

Breakthrough in corrosion resistance. 

All critical parts are stainless steel or other 
tough, high-impact corrosion -fighting materials. And 



a multi-step metal protection process provides an 
extra-hard corrosion-resistant paint finish. The result 
— the most corrosion- resistant outboards on the 
market, in fresh or salt water. 



Match your needs exactly. 

The 1960 Mercury line — more engines than 
ever before, and the broadest range of power in our 
history. Now you can match your needs exactly, for 
greatest fuel efficiency. 

At Mercury, engineering leadership means wa 
never stop mating them 

better. We've given you just I r R -T*2f j T 

a few of the reasons here. F 1 J 1 lVn 1 
Your Mercury dealer will be I DAP 

happy to give you the full 
story. Visit him soon. 



A BRUNSWICK COMPANY 



MffWV Mont*. I 0u L«C. WHonaln. z*r*6m, AuabillB, Mpum 




SHOP-MADE HARDNESS TESTER 

{Continued frp™ psgt: Sjj 




How to cope with the high cost 
of heating: 



If you're frustrated by the high cost of heating, a Kero-Sun por- 
table kerosene heater gives you low cost heal for only pennies on 
hour . Heats with almost 100% efficiency for 30 hours on less than 2 
gallons of dean- burning, safe kerosene. Every Kero-Sun is 
thoroughly safely-tested. Each has a battery-powered Igniter, so 
you need no matches lo light it and each has an automatic shut -off 
— in cuse of tip-over. There's no smoke, no odor, and you need nu 
chimney Installation. This may be the winter when a Kero-Sun por- 
table heater is your only way to handle ihe high cost of heating, 
Write for more information on the whole Kero-Sun line of healers, 



I Please send me full facts about Kero Sun portable 
| heaters and the name of my nearest dealer, 

I Name 

| Street Citu ■ * 

I State Zip Tel-* | 

I KERO-SUN INC , MAIN STREET, KENT, CT 06757 e-ae I 
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The Easy Tugger Load Handler 

profits soar from g nn rn 

gear technology breakthrough. vcd.dU 




Gear breakthrough 
replaces ratchet catches 



Use il as a winch 



Use it as a hoist 



Use ft with your electric 
drill or socket wrench. 



With the Universal Mount, 
one winch does the job of 

many. 



Two* speed 

transmission 



Totally rustproof 



Saves lime and money 



WKh a small investment In an Easy Tugger 14 * 
load handler you wilt increase profils by saving 
time, money, and trouble, The safely, 
convenience, end tow price of ihe Easy 
Tugger '* is made possible by a revolution ary 
new breakthrough in gears and power 
transmission protected by a variety ol U S 
and international patents Including US. Patent 
Np. 3.996 ,S4Q. This new technology puis the 
old-fashioned winch and hoist in a class with 
the dinosaur-clumsy, unsafe, heavy, 
out-ei-date. 

Safest 

Easy Tuggers"' are much safer than 
ordinary winches and hoists. A case protects 
fingers and knuckles A replaceable shear ring 
prevents accidental lifting ol oversize loads 
that might break Ihe cable. There is at least a 
400% over-design on alt parts. And bur toed 
Handling Handbook, included free with each 
Easy Tugger™, wilt make you a pro at pulling 
and lifting. 

Strong**! 

Tool Master's Easy Tugger™ has the highest 
3lrangth‘tQ-welght ratio of any winch. The 
Easy Tugger™ body is designed to take an 
0,000 pound load, and its cable has a safety 
(actor of four times Us adver tised rating, and it 
has a totally rustprool case and drive unit. 

Saws You Money 

The Easy Tugger™ costs less and does 
more than the otd-iashioned winch or hotel. 
Use an Easy Tugger™ to help on those jobs 
which would ordinarily require expensive extra 
tabor, or a serviceman. Jobs like repairing your 
own car or moving things around Ihe house. 
Carry one next to your spare tire to pull your 
car out ol a ditch nr to use as an emergency 
tow cable The Universal Mount. available 
separately, allows one Easy Tugger'" to be 
moved easily and quickly from one job to 
another. 



Th* Easiest to Use 

The hand cranked Easy Tugger™ can be 
driven by an electric d-rill or socket wrench and 
will adapt lo virtually any load handling 
problem. The cable automatically locks m 
position with no ratchet catches. The Easy 
T^gger l ' , ' has an easy lilting two-speed 
transmission which gives maxim urn efficiency 
In handling tight or heavy loads. Vbu never 
waste time wmding in the cable and the Easy 
Tugger™ Is instantly ready to lift a heavy load. 

Use It Everywhere 

The Easy Tugger™ can be mounted 
Vertically or horizontally, on jusit about 
anything; It can be attached with bolts, a chain, 
a hook, rope, stake, or trailer hitch. This load 
handler is a boat winch, a utility winch, a chain 
hoist, a ratchet hoist, s toad binder, all in one 





| ^ hoi Master 
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To; Tout Matter, Inc. 

P.0, @0x2190 
Boulder, Colorado 30306 

9 ChKk oi iwity ondtr ancto»#!J 
Misiwcrurpfi □ Vita Exp Die* 

Acc'l * _ . _ 

Sqmriur* _ 

Bttiplfl: 

Nun* 

9&Mt 

0 <y am* zip 

BWiuHi Of Mri-nna flllL-i# 

IS to SO dll ill tor ttoliv*r> Made in U S A 



You can take the motor out of your car with the 
same Easy Tugger™ you use on your boat 
trailer. 

If you use tools, you need the Easy Tugger 
The Easy Tuggers™ come In five models for 
every application — hand powered in Vi and 1 
Ion models, 1 loo "endless chain'' powered, 
and ivy ion 1 10 V AC electric "Homa and Shop 
Model.'' and 1 Vi ton 12V DC elect nc "Outdoor 
Recreation Mode I. ' I nip rm align on options wil I 
be sent with each order. Even if you already 
own a winch, you should order a copy of our 
Load Handling Handbook, for $3.50 just to 
find new ways to use it. 

No Rlek Guarantee 

Too good to be true? Try an Easy Tugger™ 
for thirty days without obligation. If you're not 
satisfied, (us* return It and your money will be 
refunded, 

Ear Credit Card order*, call loll free 

800 835-2246 

Kansas residents call BOO 352-2421. 



Tool Meeter, Inc, 

RO. 

Boulder, Colorado 40306 
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ALL OUTDOORS 



Family fishing 

Probably one of the best family out- 
door activities is fishing: together. 
The kids want action, the adults like 
relaxation — and with today’s new 
gear, the sport can provide both. By 
choosing suitable bait- casting, troll- 
ing, jigging, spin-casting, spinning 
or fly-casting equipment, the young- 
sters are challenged and can catch 
fish, as welt. Those you won’t eat 
may be released, and meanwhile the 
family small-fry have learned a life- 
time skill. 

This spring many Evinrude motor 
dealers will be sponsoring ’‘Take a 
Dad Fishing" activities, with in- 
struction sessions, contests and clin- 
ics for parents and children togeth- 
er. It should be an ideal way to com- 
bine family companionship with a 
lot of outdoor futi. 

Tenting out 

If it never rains on your camp- 
ground, if it's never too hot in the 
sun, never too cold at night, there 
are never insects or crawling crea- 
tures or you never just feel you T d 
like a little privacy, you can always 
unroll your sleeping bag right on the 
ground. Otherwise, the answer is a 
tent, as so many people going out- 
doors for a bargain vacation are 
finding out. 

Tents still Look much the same as 
those Omar the Tentmaker was 
stitching up 800 years ago, and new- 
comers to the outdoors don't appre- 
ciate the improvements of the last 
25 years. Unless you have gone out 
in the middle of a rainy night to 
tighten ropes that are letting the 
leaky canvas collapse, broken a toe 
on a tent peg, tripped over a guy 
line and landed face down in the 
mud in the dark, you don't know how 
far modern tents have come. 

Today's smaller models can pack 
in your backpack without breaking 
your back. Larger ones, big enough 
for a hig family, can stow easily in 
one corner of a car trunk. But best of 
all, nearly every tent manufacturer 
we have checked this year makes 
models that can stand on their own. 



addition of floors, and peg loops 
around the outside edge to stake 
down your shelter if a wind threat- 
ens. 

This breEikth rough for sleeping 
out in comfort started about 20 
years ago, when Bill Moss invented 
the Pop- Tent with its flexible fibers 
glass pole ribs that flipped it up and 
open with a quick push, Moss Tent 
Works of Camden* Me,, now makes 
free-standing models in assorted 
sties — their six-sleeper Trillium 
weighs only pounds. Moss and 
others currently use fiberglass and 
also hollow aluminum poles with 




Free-standing, lightweight tents, like White 
Slag's Sky Country, now sat up last, have 
added heatfroom end no interior poiee. 



shock cord inside so that they snap 
quickly into place. Light fabrics al- 
low inner moisture to evaporate, a 
waterproof rain fiy can keep out a 
downpour and some tent makers are 
using expensive, breathable Gore- 
Tex, as well. 

If you've never tented out or only 
remember it from Army days, you 
should take another look at the mod- 
ern designs for economical and en- 
ergy-saving camping this coming 
year. 

Snow shelter 

Better than a tent for camping out 
in the winter is an igloo. It looks dif- 
ficult to build, and is — unless you 
know the Eskimos 7 techniques. 
Then it becomes a warm and cozy 
shelter for snowbelt mountaineers, 
hikers, cross-country skiers, or any- 
one in a blizzard survival situation 



L 



There's no center pole to encumber 
the inside, no network of perimeter 
ropes to surround it {and hold! it 
semi-erect as they stretch and 
shrink with moisture). The new free- 
standing tents are rigid and light 
enough to be picked up and moved, 
when you find there are rocks under 
the spot where you unrolled your 
sleeping pad. All have the civilized 



this time of year. The best instruc- 
tion booklet is certainly Igloo, Build- 
ing Ettkimo Snowhouaes, $1,15 from 
Off Relay, 15630 Southeast 134th 
St„ Renton, Wash, 38055, It tells 
such things as: how to get a snow 
saw, your most important tool (.buy 
one, use a machete, or hacksaw one 
out of 2 x 18-inch stiff Vfadnch alloy 
aluminum); how to build with pow- 



der snow (tramp it down to pack it 
before cutting blocks); and how to 
make the quickest shelter (cover a 
trench with A-frame blocks), 

On-the-go guides 

For warmer camping, Wayne Fears 
says that, “because swamps have 
suffered less from the pressures of 
progress than any other part of the 
American landscape, they consti- 
tute the last sportsman's paradise 
and nowhere will you find better 
hunting and fishing." To prove his 
point, he has just written The 
Sport s man 's Guide to S tea nip Cam p- 
mgr, published by David McKay. 
Though it might not be your first 
choice for a vacation, Fears makes it 
sound more attractive as he ex- 
plains how it is done. 

Exceptionally attractive* and al- 
most as welcome as a tax refund 
{which, in away, they are), the new 
full -color publications for outdoors- 
men from the U.S. Government 
Printing Office are special. 

One example, Stehekin, is a de- 
scription of Washington's North 
Cascade Mountains, prepared by 
the Interior Dept.'s National Park 
Service. It has 24 glowing wilder- 
ness photos and is the kind that 
would cost $12 in a hard-cover book- 
store. Instead, it’s $1.50. Another, 
from Interior's Fish and Wildlife 
Service, is Micro film of Bird*, a new 
$4.25 update of an old standard. It 
includes modern radar measure- 
ments of geese that cruise at 60 mph 
and up to 23,000 feet and hawks that 
can dive at 200 mph. Long-distance 
records go to Arctic terns. They fa- 
vor cool summers, and migrate over 
11*000 miles between north polar re- 
gions and the Antarctic* Most of 
their lives are apparently spent in 
daylight in lands of the midnight 
sun* 

Both books are available from the 
Superintendent of Documents, U,S, 
Government Printing Office, Wash- 
ington, D.C. 20402. PM 
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Kpanmnn, 7 Pry MmhiUhiii 

To 1 part dry vermouth add 3 part* 

Seagrams 7- times' with 

a twist tit lemon 

Brilliant, 



Si'iiarurris 7 Pcffwl Man ha lean aj 
To equal part s ,swwt nod dry 
verm nut h add :t parts S^ni-p-am *'t; 
Bright idea! 



Scan ra m's TOuvsif Mwnhattun. 
To 1 part swih'I viTlurjuth athl 
:i parts Swie™ ms . nnd u tlush cm 
hit hith . Top < rff with a chi Try lbp: 



Start out with the great taste of Seagram's 7 and 
you'll always end up with a great Manhattan. 

Any way you like them, enjoy our quality in moderation, 

Seagram's ? Crown 

Where qualify drinks begin* supuir distillers do.. sac. 

MfERl&UU WWISHET-H BL END Bfl PBCKH?. 




P*H3liO^ , -a[ShKtl ill DdhH If* , !4ft¥ Vort 




Handwriting is easily displayed with a computerized tablet like the Dig Utilizer. 



Computerized sketch pad 
you build from a kit 

A graphics tablet is a computer accessory 
that puts drawings onto a computer's screen 
and into computer memory.. This new one 
for home use is easy to put together. 



by Neil Shapiro electronics editor 

D rawing with a computer can be a 
ticklish, involved process. 
Often, the simplest appearing fig- 
ures call for the most advanced pro- 
gramming techniques, Now, there is 
a better way to put the computer to 
work in the design studio. 

The Digikitizer from. Tales Sys- 
tems (7419 East Helm Drive, Scotts- 
dale, Ariz, 852601 hooks up to an 
Apple II computer or TRS-80, and 
allows you to draw freehand — no 
programming involved. It brings 
the computer one step closer to be- 
ing a perfect tool. 

Nothing could be simpler than en- 
tering a drawing into the computer 
to be displayed on the screen. All 
you have to do is to draw the figure 
you want (with a pen-like transduc- 
er) on the surface of the tablet- 
shaped Digikitizer, and the drawing 
shows up on the display. 

On the Apple 1 1 computer, you can 



draw in 16 colors in its coarse, low- 
resolution mode or you can opt for 
exceedingly fine, high-resolution 
lines with only six working colors. 
We found the high-resolution mode 
to be the best to work with to draw 
realistic rather than impressionistic 
designs. 

Better than a speeding pen 

The Digikitiaer also calls upon the 
pow er of the computer to aid the art- 
ist, You can draw & straight line ei- 
ther by simply drawing it or (if you 
need a really straight one) by just 
touching the pen to the end points. 
The Digikitizer allows the computer 
to automatically connect the dots. 
This feature really speeds things up 
and makes for neater results. 

But what is truly amazing is the 
feature of Computer Assisted De- 
sign (CAD). Here is something that, 
I 'A'n.^-e i'l.t: pj page f 70) 




Figuring out mileage for a trip IS Simple us- 
ing the Dig Utilizer, Just place map on top of 
tablet and [race over your routs with the 
transducer pan. You get a distance read- 
out- Areas ere eiao calculated. 




Drawing in high-re solution mode can be 
done in two ways: Car (above) was made 
from computer-connected dots, since 
straight lines were needed. Portrait (below) 
was done freehand for curves end detail. 




Computer-assisted design program, allows 
you to literally "pick up” symbols from bot- 
tom row and transfer them onto screen. The 
symbols can be rotated before being 
placed, and if you make a mistake, they can 
be erased. You can then have computer as- 
sistance In drawing the connecting lines, 
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Latest Smoker Research Just In: 

MERIT undisputed victor over leading high tars 
in tests comparing taste and tar level. 

Smokers 
Prefer Merit 

3To 1! 



Smokers find the taste of low tar 

MERIT maldies that of high tar cigarettes. 

Nrw taste-test results prove it. 

Proof: A significant majority of smokers rated 
MERIT taste as good as— or better than — 
leading high tar brands. Even cigarettes having 
twice the tad 

Proof Of the 95% stating a preference 
when tar levels were revealed, 3 
out of 4 smokers chose the MERIT 
low tar/etx>d taste combination 
over high tar leaders. 

MERIT smokers rate low tar 
MERIT satisfying taste 

alternative to high tar brands. 

New national smoker study 
results prove it 

Proof: The overwhe truing 

O Oil Martin I re, 1979 

Warning: The Surg&on General Has Determined 
That Ci gar ette S moki ng Is Dan gerous to Your He ah h . 






A majority of MERIT smokers polled felt they didn't sacrifice 
taste in switching from high tar cigarettes. 

Proof 9fi% of MERIT smokers don't miss former high 

tar brands. _ f 

k Proof 9 out of 10 enjoy smoking as 

much since switching to MERIT, are glad 
they switched, and report MERIT is the 
best Easting low tar they've truer tried! 
You've read the results. The con- 
clusion is clearer than even MERIT 
delivers a winning combination of 
taste and low tar. 

A combination that seems to be 
attracting more and more smokers 
\ every day and - more 

importantly —satisfying them 
\ long term. 
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Kings: 8 mg" (»"0,S mg iricotina— 
1 0Q 4 s: 1 1 nng“t8f ‘0.7 mg nicotine 
flv, par cig arotle, fTC Rb port M ay' 70 
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Twenty year* ago, takeoff section of 
the Inrun threw jumpam out at a 4* 
to 6* decline {angle changed above 
to exaggerate difference). They flew 
higher (A) but landed shorter than 
today's jumper! (B) who go off at an 
VI* decline, rarely get more than 20 
feet above hill’s surface, but have far 
batter form through the air. A &0- 
metar hill Is measured from end of 
Inrun 1o "norm point" fP), where 24- 
meter-long landing area. Inclined at 
40 4 . begins. Landings beyond “crltU 
cal point" (K) era dangerous because 
hill begin* to flatten ouL 



It’s still the biggest winter 
thrill, but a lot of needless 
risk has been engineered out 
of modern ski jumping. 

by Charles Leehrsen 

PJelore the 1980 Winter Olympics 
D are through, a crowd uf 1 8,00(5 — 
the largest for any uf the Lake Placid 
events and maximum allowable by 
law — will have gathered in the sub- 
freezing cold, twice, fo gaze with pwe 



Upon one of America's least-played 
sports. In fact, were it not for the 
luge and biathlon, both of which have 
a drawing power that extends to 
their competitors 1, next of kin. Lake 
Placid’* hottest ticket— the ski jump 
— -would be the most exclusive event, 
from a participant's standpoint, of 
them all. 

The fact of the matter ia this; In 
all of the United States there are only 
about 50 men capable of handling a 
90-meter hill, larger of the two Olym- 
pic jumps, with a reasonable degree 



OUTRUN 



of competence. That is not to say that 
more Americans— maybe 165 — won't 
try hills that big and bigger, up to 
120 meters, but many of them will be 
ill-prepared. Perhaps 10 men form 
America's pool of potential world- 
class jumpers, and no women have 
ever qualified- — not even for the 
tamer 70-meter hill, 

Yet another unusual aspect of ski 
jumping rests solely with spectators. 
It's an appetite that yearns for total 
lapses of form — aerodynamic atroci- 

jPtease turn Ip 
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AREA 
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WQgt.-,*!? *- . MM?- * <: < ........ . ’ ■' 

One-piece stretch-fabric suit 

is skin -light; porosity must be 
uniform throughout fabric to 
preclude 1 parachute" effect 
(not permitted in Olympics). 



Angie of attack: Jumper 
finds attitude to give lift- 
aided descent ol about 40°, 
Too high an angle, he stalls 
and fails short, loo shallow, 
he's in a dangerous dive. 



Skis can be held up to six 
inches apart before air begins 
to flow between them. Slight 
spread increases "wing" area. 
Typical jumping ski is B.5 feet 
long, of reinforced plastic con- 
struction with wood or compo- 
sition core. Peep grooves are 
for straight (racking. 







Bindings must permit 
extreme lean, allow skis 
to "Mark" in gusts and 
turbulence. 



Buill-up heels on ski 
boots help hoop Jumper* 
from "silling back" cm the 
inrun, gelling air under 



* his skis too soon. 



J umpers say they try to ‘attack the hitr or ‘ ride the air pres- 
sure. Either way, borrowing a phrase from another sport, it 
means trying to feed with your chin. The modem jumper tries 
v to close the gap between his body and his skis, at the same 
time letting his upper profife curve enough to provide 
the cambered top surface that approximates an airfoit 
(wing) shape to give him added lift. With up to about 
% six inches between them t the skis form a solid 
I k tower surface with tittle air f (owing through the 
gap . Perfectly configured, a jumper could 
maintain his Hit-assisted glide indefinitely. 
Shaping the hill so that he “runs out of it" 
m I \ safely is the job of the engineers ♦ 



A1 iakeoM on the 90-meter hill 
(below), a jumper is hilling 
about 60 mph, will pick up an 
added 10 mph or more during 
the Might Infinitely adjustable 
starling gale on Lake Placid's 
90-meter jump will maintain 
long jumps while keeping 
competitor* from dangerously 
"outjumping' 1 the hill. 



Modern stress on streamlining 
exempli lied by Ihumh-slraps 
for sleeves. One hand deflected 
Into airstream gives slight 
directional correction with dif- 
ferential braking elf eel. 




ties that will result in a reprise of 
the "agony of defeat" sequence from 
Wirft World of Sp arts. "Television 
continually stresses the falls, and 
some of us don’t like that/" says Stan 
Du Rose, head of the US. Ski Assn As 
Ski Hill Engineering Committee. 
"Each time we complain, though, 
we’re told that is what the public 
wants," 

Are we all sadists? Well, if we are, 
we’re not every good m it. In fact, 
waiting for a Spectacular ski-jumping 
spill these days can be a form of mas- 
ochism. like searching for ir good five- 
cent cigar. The sport has undergone 
a revolution, and you just don’t get 
the wonderful wrecks that you used 
to, Wide UW/d's famous fall — ulti- 
mately harmless, by the way- — is nine 
years old. And the days when skiers 
“stalled out” 75 feet above the snow 
are gone forever. 



‘Riding 1 the air 

Two things have happened. In the 
first place, ski jumpers have learned 
to fly. "It is not at all like in the old 
days," says Karl Mai titsch, the arch- 
itect who designed both of the Lake 
Placid jumps. “Skiers don't try to 
push the air or cut the air. Now, the 
object is to ride the air,. In theory, if 
the hilt kept going, they would never 
have to come down/' 

But— and this is the second break- 



through — the hills do not keep going. 
Rather, they begin, end and undulate 
in exactly the right places. And they 
follow the flight curve so snugly that 
today's jumpers are never more than 
15 or 20 feet oil the ground, TV 
camera angles? to the contrary. Thus, 
if an athlete fails to got "up on the 
air pressure," as they say, he doesn't 
have too far to fall. And if he suc- 
ceeds in becoming the perfectly 
cambered airfoil, the jumper can fly 
500 feet at 70 mph and land as softly 
as if he had hopped off a table, 

“All this scientific stuff has made 
the sport absolutely safe," says Art 
Devlin, a former Olympian who com- 
peted in an era when the hip flask 
was some jumpers' best friend. “Not 
as spectacular, but safe." Indeed, sev- 
eral experts contend that, with all the 
improvements, jumping has become 
less hazardous than downhill skiing. 

Devlin fifty a he began hearing the 
“scientific stuff" in the early 50s, 
shortly after the first ski. -flying hill 
was constructed in Oherstdorf, Ger- 
many, (Ski flying, a non-Olympic 
sport, is the name given to jumping 
from hills of 120 meters or more.) 
Built by the legendary jumper Heini 
Klopfer, with considerable help from 
the U-S- Army Corps of Engineers, 
the Oherstdorf hill had a "norm 
point" i expected jumping distance) 
of 120 meters. It attracted scores of 

Wilti adjustable starting gates, variable 
decline lakeofl sections and contours that 
exactly follow a Jumper's correct flight 
path, Lake Placid's 90- and 70-mo lor hills 
cost 34-5 million to Ml out 



jumper* from around the world — 
many of whom skulked home in em- 
barrassment. 

The huge jump magnified every- 
one's fatilt.fi. “Things yon could get 
away with on a small hill, you 
couldn’t get away with there," Devlin 
recalls. “You could just fed what wpb 
wrong. It was great, though, because 
instead of blindly following the Nor- 
wegian*. a* we had for years* we 
began thinking. "Hey, maybe there's 
a better way to do this/ And with the 
help of wind funnels, we found out 
there was.” 

Technique evolves 

From the time ski jumping became 
organised, around 1 860, until the mid; 
IftSOs, the sport's first commandment 
was "Jump high," Hills were de- 
signed accordingly. "The old inruns 
threw you straight up into the air,” 
says Devlin. "From the top., they 
looked like a crazy loop-the-loop." 

Actually, the upward tilt of the 
takeoff point was an illusion, created, 
moat likely, by the fact that a ateep 
{usually 38 H stretch of inrun lay 
between it and the skier. At its end, 
the i amp was much (latter, hut if you 
viewed the hill from the side, it was 
obvious that the takeoff point did in 
fact go dtoiomoard, if only 4 to ti n , 

Using their w r ell -developed thigh 
muscles, old-time jumpers would push 
off this slight incline for all they were 
worth. Add the element of a “knoll” 
area that dropped off sharply and 
you've got a jumper who was far off 
the ground. Devlin has an old photfl- 
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graph of himself— near the entrance 
of his Olympic Motor Inn, on Lake 
Placid 1 !? Main Street* — in which he is 
100 feet above planet Earth. 

He considered the 30-year-old pic- 
ture recently and was not pleased. 
" ‘Arm’s kind of cockeyed/' he aaid- 

A large, brightly lit trophy ease 
has been built into one wall of the 
Olympic's lobby. Behind glass, little 
gold men dot the rugged landscape. 
The display is impressive — whole 
high schools liave not reaped as much 
hardware as Devlin — yet it is slightly 
funny, too, for the tarnished skier;? 
seem to be falling from their pedes- 
tals. Their legs are sti'Etight, their 
backs are straight, but they are bent 



dangerously at the waist. If a little 
gold Olympic judge were to wander 
by, he would not be pleased to find 
them in the obsolete jackknife posi- 
tion. 

In its time, the jackknife wag, a 
serviceable technique. By opening and 
closing their L shape, jumpers com- 
pensated for poorly designed ihrttns 
that sent them off ton fast, or In an 
unnatural attitude. Before the en- 
gineers took over, improvising was 
the name of the game, as well as the 
downfall, quite literally, of skiers 
prone to panicky overadjustments. 
Remember the newsreels of jumpers 
who flapped their arms like birds? 
Those guys were searching desper- 



ately for what aviators call the "angle 
of attack/' 

The 70- and 90-meter jumps at 
Placid's Intervale area, rebuilt for 
these Olympics at a cost of $6,5 mil- 
lion, are probably the best in the 
world. Both have takeoff points that 
drop between 5 and 1I\ depending 
on the snow cover. At that steepness, 
and with the new style of jumping, 
Olympians are virtually assured of 
falling into an aerodynamicrdly cor- 
rect posture. 

Modern skiers begin their jump in 
a crouch called the egg position. On 
the way down the inrun, they keep 
their legs apart, so that atr can pass 
through, and they can gain speed. If 
a man goes too fast, however, he can 
"out-jump" a hill, and wind up past 
the K (critical) point. On a 90-meter 
hi lb the designated landing area, 
which stretches from P, the engine- 
ers' symbol for the norm point, to K, 
constats of a 24-meter stretch that 
drops at 40 \ Between the takeoff 
point and P is what is tailed the 
knoll; the measurement of this ex- 
panse equals the official size of the 
hill. Beyond K, the hill becomes too 
flat, and is considered dangerous for 
landing. 

To find out if a jump is running 
too fast, judges send down a number 
of noncompeting skiers known as 
forerunners. These brave souls are 
timed electronically at the 38* sec- 
tion of the inrun, where, ideally, they 
should be traveling between 5f> and 
5B mph, At that rate, they would 
f Ptaasa ttm to paga '^0} 



Welcome to Placid — would you like to see a venue? 



F or months now. Lake Placid, N.Y 
has been festooned with banners 
that say "Welcome World, We're 
Ready.” The 3000 residents of that 
Adirondack Mountain community 
take their Olympics seriously, and it 
is easy to see why. The 1932 games 
put Placid on the map. 

In sharp contrast to the economy, 
the wealher in 1932 was rather warm. 
Since there are no Olympic events 
Involving slush, this caused prob- 
lems. Bui no more. In 1900, every- 
thing that can be refrigerated will 
be. and there are machines standing 
by that can cover the entire downhill 
course of Whftefaee Mountain with 
16 inches of snow in 16 hours. In all, 
more than $92 million iri Federal and 
state funds have been spent to build 
housing and refurbish Olympic ven- 
ues, Here are some of the high- 
points: 

Bobrun; Some safety modifica- 



tions have been made on this 1557- 
meter course since 1932, but ac- 
cording to Erich Scharer, a Swiss 
si adder, Its strong point is that It is 
still not perfect, "We don't like 'com- 
puterized' runs/' he says, “They pre- 
senl no challenge." The Placid bob- 
run has 16 curves, many of which 
will be taken at around 90 mph. 

Luge Run; Once, during a Wash- 
Ingion hearing, a U.S. Congressman 
asked if luge wasn't "something to 
eat, 11 H Is not. Sleds are light and 
extremely dangerous, since they 
travel, sans steering mechanisms, at 
70 mph The 1000-meter course in 
Placid is the only luge run in the 
Weslern hemisphere. 

Speed Skating Oval; Located on 
ihe campus of Lake Placid High 
School, which will be closed during 
the games, the speed rink measures 
400 meters, The price for refrige r- 
aiing it was $3 million — or aboul 



three times the cost of Ehe entire 
1932 Winter Olympics. 

Field house: The arena built 40 
years ago is still in good shape, and 
it will be used this year, but it seals 
only 1 200, The new $16 million struc- 
ture, right next door, houses 8500 
spectators and two ice sheets. 

White! ace Mountain: In addition to 
the previously mentioned snowmak- 
ing equipment, a 6400-foot quad 
chair lifl has been added to what will 
soon be rechristened Olympic 
Mountain. On Ihe bottom, by games 1 
time, will be a new lodge for 4000, 

Olympic Village: Housing for 1800 
athletes and officials has been built 
in the hamlet of Ray Brook, five 
miles from downtown Lake Placid. 
For security reasons, visitors will 
not be let in. Someday, no one will 
be allowed out, because after the 
Olympics the compound will be- 
came a Federal prison. — C-L * 
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Who needs snow? 

Winter may seem to last an eternity, bui it never lasts long 
enough for ski-lift operators. To earn money when there's no 
snow, some Bavarian slopes offer rides on a Sloper, a four- 
wheeled , h igh ly mane u verable ve hide po we red only by gravity . 
Slopers can hook up to a ski lift and unhook with ihe push of a 
button. Steering is accomplished wilh foot pedals, and the han- 
dlebars pull toward the driver for braking. Both the loam wheels 
and braking plate are said not to harm turf. To avoid multive- 
hicie collisions r only one goes down at a lime. 



Mobile operating room 








An inflatable tent system for medical use on Ihe battlefield or in 
civil emergencies has been developed by a Swedish firm. The 
Field Medical Tent 80, made by Treileborg AB, provides a spa- 
cious, light and slenle environment for surgery and.'or recovery. 
Each module comprises four air-filled taroh.es spaced by alumi- 
num tubes and measures about 1 7 by 24 feel. The highly mo- 
bile unit goes up and dismantles quickly. Ai 400 pounds, it is 
easily carried by four to si x men. Tent is said tb offer more 
usable floor space and better hygEdne than other designs 




No more roar 



Intended lo compete with helicopters for 
use in seismic surveys, the 23- foot Tiger 
air-cushion craft operates much more 
quietly than most other hoverers. Its tour- 



blade propeller, which pushes and steers 
the craft is housed in a specially de- 
signed duct to reduce noise, Because if is 
quieter, Tiger is also well suited for coast- 



al and estuary survey work near wildlife. 
The l£-seater has a (op speed of about 
35 knots, It's said to cost one-tenth as 
much as helicopter used for same work. 




Spider for safety 

One look at Guchegg Square in Zurich, 
Switzerland, tells you it's a dangerous 
place lor a pedestrian. But smce the in- 



stallation of an overhead walkway 
dubbed the Spider, pedestrian accidents 
have been reduced to zero. In fact, 



there's a stiff fine for crossing at ground 
level Another benefit; Pedestrians using 
Spider are exposed to less auto exhaust. 







Yakety-yak 



Cordless phone 



The Yak Yeoman was designed to go 
anywhere and be cheap and easy to 
build. Its chassis is made of welded rect- 
angular tube: the two side panels are the 
seme, as are the four fenders. A limited - 
slip differential applies power to one rear 
wheel if the other starts spinning. Two 



power takeoffs can be used to operate 
other equipment or haul the Yak out of a 
jam. It's available as a covered wagon, 
pickup truck or personnel carrier. The 
maker. Manchester Garages Ltd. in En- 
gland, claims the Yak can be assembled 
by two workers in under a day. 





Like to move around the room when you 
talk? A cordless phone made by the Ger- 
man firm Siemens allows just that. Unlike 
models using radio frequencies, this unit 
employs infrared light The portable re- 
ceiver houses all controls while the rest of 
the works are mounted on a watt. Be- 
cause of signal reflection, system can op- 
erate from any corner of the room, but will 
not interfere with other units in other 
rooms. Unit is still under development 
and is nol yet commercially available. 
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Driving the 1980 VWt 



FIRSTHAND REPORT 

by Gary Witzenburg 



□ ETRC T ALTO EDI* . : i 




N uw that Volkswagen of America 
has been cranking out Rabbits 
in Pennsylvania for nigh onto i\ cou- 
ple of years, the US. engineering 
team, under vice president and direr- 
tor of engineering Duane Miller, has 
designed its first new vehicle . , , or, 
more accurately, two-thirds of a new 
vehicle. From the front bumper to the 
cab’s rear wall, and except for unique 
front suspension struts, spring and 
shack rates, the new pickup is baud- 

Truckin' with Volkswagen 
Front-wheel drive with either gas engine 
Or diesel, Rabbit pickup ia seen Irani 
various angles, below left Payload k jus I 
Over 1100 pounds, bed length is six leet. 



tally standard Rabbit. Rut from the 
cab back, it's all new. 

Miller calls his group "the smallest 
major automotive engineering team 
in the country," and for that reason 
the initial design was done in con- 
junction with Shelter Globe engineers 
in Lima, Ohio. "But," he's quick to 
add. "we’re also the most aggressive." 

The bed is a full .six feet long and 
has double- wall eon strut; turn, so any 

P fii ~'.'i gr i.fjfly 



Vanagon retains air-cooled rear-engine, 
rear- wheel -drive powertrain of original 
VW bus. Handling is greatly improved, 
Ihough. as is rear cargo capacity. 




VOLKSWAGEN 





Convertible has glass rear window (inset} wilh electric defpgger. Padded lop folds down easily, doesn't take up cargo space, 
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With hO experience ailher In Hying 
or comlructing balloon*, iwo East 
German la mi lie* eoHabc rated to pm 
together a successful escape vehicle 
or spectacular site, the teal flight 
was alto opera l ion at 
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A t 2:40 a.m. on an autumn Sunday morning, the 
West German town of Naila, population 7000, six 
miles from the East German border in Upper Francon- 
ia, was darker and quieter than a cemetery, All taverns 
and inns were shut, and the tourists, who stream in at 
that time of year to see the turning foliage of the idyllic 
Frankenwald. had long had their last beers and sau- 
sages and were slumbering in their featherbeds. 
Though it was the harvest season, dawn was more than 
three hours off and even the farmers were still 
asleep. 

Gu filer Wetzel's broken leg was 
only casualty of balloon's hard 
landing. It kept the hospitalized 
Wetzel (above, right) from join- 
ing a re-enactment take-off (be- 
low), in which Peter Streizyk, hit 
wife Oorla (kneeling at left), Pe- 
trs Wetzel and children of the 
two f ami lisa packed the home- 
bulll "gondola ' 1 for a photo. 



For Constables Walter 
Ham an n and Rudolf Gob 
kel of the Bavarian State 
Police* cruising the coun- 
try roads outside of town 
in their Audi ^Foxbat" 
patrol car, it had been a 
routine mght^except for 
a case of multiple hit- 
and-run driving which oc- 
curred shortly after they had begun their patrol duty. 

Suddenly they spotted a strange light flickering and 
moving slowly in the starry, quarter-moonlit sky, 

A meteor? Too slow and it wouldn't be visible that 
long. A UFO? Golkel and Hamann laugh: "We don't be- 
lieve in them/' The two observed the light from the 
ground for a few more minutes, estimating that it was 
at an altitude of over 5,000 feet* then saw it mysteri- 
ously extinguished. But they were certain it was some 
kind of object coming down — fast — about two miles 
southwest of Nail a. When they reached the estimated 
place they could see nothing at first. But suddenly two 
men — Peter St relay k, 37, and Gunter Wetzel, 34, ap- 
peared like apparitions out of the dark, bursting 
through the bushes. 

"Where are we?" they asked apprehensively in the 
accent of thei r n ati ve T h u ri ngi a r j u st aero ss t h e horde r, 
"Are we in the West?" 

Yes, the constables assured them. Strelzyk and Wet- 
zel whooped with joy, then called out to their wives,, 
Doris Streteyk, 34 t Petra Wetzel, 23, and their four chil- 
dren, aged 2 to 15, still hiding in a nearby shed: "Come 
out, we made it! And bring that champagne bottle. We 
can open it now. That’s what the books said all balloon- 
ists do when they land/' 



They worked secretly, by night, in constant fear of discovery. 
But in only 18 months these two self-taught aeronauts 
fashioned Europe's largest hot-air balloon and 
soared, with their families, high over their 
captive society’s walls to an epic escape. 



by John Dorn berg 
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"A balloon? 1 ' Golkel and Ha in arm, not entirely unac- 
customed to encountering airborne defectors from East 
Germany, asked ihcreduloualy: "‘You came in a bal- 
loon?” 

“Hot air. We built it ourselves," Strelzyk said proud- 
ly, “Come look, it's in a clearing back there," 

Thus ended the most ingenious, courageous and bi- 
zarre escape ever made across the grim, tightly pa- 
troled frontier between the two Germanys, 

Communist East Germany was created out of what 
had been the Soviet zone of the occupied Nazi (teich 
after World War II and Hitler's defeat. It celebrated its 
30th anniversary as a sovereign state, recognized by 
the United States and 120 other nations, just three 
weeks after the Ktrelzyks and Wetzels landed near Nab 
la. Whatever else it may be, it has the dubious distinc- 
tion of becoming the only country in world history that 
has ever built a wall to keep people in, rather than 
out. 

Its 836-mile-long frontier 
with West Germany, plus the 
28 miles that divide East from 
West Berlin, located like an is- 
land 110 miles inside East Ger- 
man territory, bristles with 
watchtowers, barbed wire and 
mesh fences, self-triggering 
shrapnel guns, land mines, vi- 
cious dogs, plowed strips, vehi- 
cle traps, searchlights and 

60.000 machine-gun-toting sol* 
diers (see facing page). 

The border, fortified in this manner in 1961 in an at- 
tempt to halt the postwar hemorrhage of refugees from 
communism, and still being tightened and worked on 
every day, is a tragic symbol of authoritarian rule and 
of man’s inhumanity to man. But it is also a tribute to 
his valor, fortitude and inventiveness, for despite the 
manner in which it has been systematically sealed, some 

80.000 East Germans have managed to get over, under 
and around it during the past 18 years. 

But not usually in homemade hot-air balloons — and 
at that, the biggest one ever built or down anywhere in 
Europe, according to West German experts. That taxes 
the imagination even of those familiar with all the 
imaginative capers (see facing page) which have been 
pulled to travel illegally from East to West. 

Even in an affluent, free Country, it would be quite an 
achievement to build your own balloon with no previ- 
ous expedience or instruction, particularly one large 
enough to safely transport four adults, one nearly 
grown teenager and three smaller children. But it is 
hardly an imaginable undertaking in an economically 
mismanaged police state where the materials are bare- 
ly available, must be bought and gathered surrepti- 
tiously, and all the work muRt be done in total secrecy 
at the risk of long imprisonment. And to fly it without 
testing? Almost madness’ 

Only two men with the gumption, guile, technical 
skills and sheer courage of Peter Strelzyk and Gunter 
Wetzel could have done it. 

Why and how they did it 

In an interview in Naila, only 35 miles south, but a 
political and ideological world removed from their erst- 
while homes in Posneck, East Germany, they told me 
why and how they did it. 

They have been close friends since they met four 
years ago while both were scouring stores in search for 
one of the necessities usually in short supply in a com- 



munist country— bathtubs and some bathroom fixtures,, 

Each had recently bought an old house and was re- 
modeling it. Both were technically educated and incor- 
rigible tinkerers, eager to solve mechanical problems. 

Wetzel had wanted to be an automotive mechanic but 
could apprentice only as a bricklayer. The last few 
years, when not moonlighting as a repairman and elec- 
trician in partnership with Strelzyk, he drove a truck 
for a “people's-owned” transport enterprise. 

Strelzyk, who apprenticed as a machine fitter, had 
hoped to become a pilot when drafted into the East Ger- 
man air force in 1963, but he served, instead, as an air- 
craft mechanic. After his discharge he trained as an 
electrician, then, with three skills to- his credit, went to 
work for Pbsneck's "people’s-owned” plastics and syn- 
thetic fiber factory. There he rose quickly to become a 
foreman and then a department hbad in charge of auto- 
mation control technology. By the time he quit three 

ye arts ago, to become a self-em- 
ployed electrician — small craft 
shops being allowed in East 
Germany— he was earning 
well above the average and 
had collected 50*000 East Ger- 
man marka ($7500) as premi- 
ums for suggestions he had. 
made to improve production at 
the plant, 

By Eaat German standards 
the Strelzyks and Wetzels* 
with both wives also working, 
were well off. But both families 
wanted out of what they describe as a ’’hermetically 
sealed workers’ and farmers’ republic," 

“It wasn't the higher living standard in the West that 
appealed to us, 1 ’ Strelzyk explain, “but the hypocrisy of 
the whole system in the East that repelled us, 

"You are subjected to constant propaganda and ty- 
ing. You are not free to read what you please, to say 
what you think, or to travel anywhere except to other 
communist countries, and not always that. Worst of all, 
it turns your children into opportunists and hypo- 
crites,’’ 

The idea takes shape 

Thus began talk of fleeing, Surface routes were im- 
mediately ruled out as impenetrable and too danger- 
ous. Somehow flying over appealed to both men, and for 
a while they toyed with the notion of building a helicop- 
ter, only to rule it out when they realized they would 
not find a powerful enough motor to lift eight people. 

Then, one evening in March 197S, one or the other — 
they do not remember who — saidi “Wh^ don’t we build 
a balloon?" The idea seemed so great that they headed 
to Posneck’s only bookshop and the library the follow- 
ing morning and began reading all they could find even 
vaguely connected with the subject. 

What they soon learned from their redding was that 
they would need a huge balloon. Four adults* Strel zyk’s 
son Frank, the three smaller children, the gondola, the 
gas containers, the burner and the bag itself would 
probably total 1650 pounds. 

Using the isobaric equation of state for air, they cal- 
culated they would need a balloon with a volume of 
70,629 cu. ft,, provided they could raise that much cold 
air from around 32" F to a temperature of 213? F. They 
figured the balloon would require at least 8,611 sq. ft, of 
material. 

Two days after first thinking about it, they went out 

fPi'Edat. 1 luin lo pngs M6J 



fcj We opened the 
LU bottle of champagne 
first. That’s what all the 
books say balloonists 
do after they land. 




102 POPULAR 1 WE C HAN ICS 




Anyone Wfth a shong cosiro la leave Eas! Germany is standing .41 ihe 
end ol a long, long line. Successful emigres have used |usl about 
moans eneepi rockets 

Those wrco did nai succeed were eiiher shot and k.-lied in ihe ai- 
lempl — 169 since 196i - or were mprisoned tor up ia 10 years lor 
ine unique emme or "I Tying, to Flee the Republic, 

Many nave tunneled, and some have scuba-dived, under the dor- 
dor. Or>eman in 196&, buiii am mi supmarnne in at conveyed him. at 3 
mph irom (he East !o The vVest German coast along me Bailie Sen 
Others have rowed IhaF route in rafts and dinghies, and one woman 
swam 1 !— over 40 grueling hourn 
Over the yea rs, several dozens - a Few note van hai ned as pi lols — 
have u$ed pm all planes to Fly ever r|, and m 1:962 an entire Family, 
using helpers on (ha other side, crossed She Berlin wasi from one 
building lo another on a tightrope cable w-th a roller and suspended 
slang seal. 

East Germans are often smuggled out aboard the trucks traveling 
Ott the Easi-West transit routes. They |ump their country's ships in 
neutral harbors or ofl inendly scores They take advantage of the 
more relaxed rules m spm« cjthmr 6«>ali$t countries, such as Yugo- 
slavia, to escape white on vacation (although iov ad ones are often 
left behind, since the government discourages ent re lamiiies tram 
vacationing logeiner— ior obvious reasons! 

Some have simply rammed through border lorliiicalipns with ar- 
mor-plated trucks, buses and cars. And every year several dozens 
no one realty knows how — continue lo make it across ine mine- Fields, 
past the tripwires and shrapnel guns, watchtowers and guard!?, 
through and over the fences an fool. Every land conveyance known to 
man has been used, from 3 ftny isetia. rebuilt 10 hide one person 
under the seat, lo a Cadillac, remodeled by a professional escape 
orgamzafion to stow one escapee between dashboard and firewall 
The gentlemanly' way. though by no moans less risky has been 



fn an area typical of that where the Streliyh- Wetzel balloon 
crossed, the actual East German border (red line) is backed by 
fln astounding security Array. Beyond Ihe atone markers and 
demarcation signs Is a space (A) up to 109 meters wide, cleared 
of trees and shrubs. The common double row of barbed wire 
fence (B) with lend mires between is currently being replaced, 
either by a double row of wire-mesh fencing |C) end mined strip, 
or by single wire-mesh Fence (D) 10 feel high with tripwire or 
remotely triggered shrapnel guns mounted at leg. mid section 
and head levels. Beyond fencing is a concrete trench (E) lo trap 
vehicles attempting lo ram their way out. Beyond that, a plowed 
security strip £F) 40 feel wide picks up all footprints. Back 
from the service and patrol road are old-style wooden guard 
towers {G}, newer concrete lower command posts (H) and obser- 
vation bunkers ([), plus feashed dogs on long wire runs. Even 
nearby villages (J) have their 10-foot- high walls and Ihe border 
crossing checkpoint (K), up to three miles from the border, lies 
along a rear security iinejL) with electronic, acoustical and trip- 
wire sensing devices. On its first, unsuccessful balloon attempt 
ihe $treityk family actually flew into this area and Landed only 
yards from the "death zone," 

io simply outwit the border querds with passport Him -dams, rake doc- 
uments or a siraighl lace. 

Thus, hi the mid- 1 960s some >60 East Germans were spirited out 
disguised as foreign diplomats, ruling m long, track limousines from a 
car-rcnlal agency, and displaying impressive- looking leather-cov- 
ered document 5 . originally ponied as membership cards in a fancy 
toesi Germany Playboy-lype club called Coniederatio^ Diploma- 
tique The initials CD.' embossed on the cards, wore misread by 
Easi German (rentier guards as diplomatic passports 

i'P"i'Cj 5<? furn fucatjr F $0.i 
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Btff-tcreen t v turn a 
lining rotm into & pri- 
vate theater. We used 
a yideediac system 
along with thra two- 
piece Advent Model 
761 projection tv 
i screen In background, 
console in foreground). 
You never have to 
worry about being en- 
tertained it you own 
such a system. With 
pro- recorded Him or 
live TV, the giant 
screen brings the pic- 
ture alive! 



ODCP 
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Here are the best of today’s 
projection TVs and a look at 



what tomorrow may offer. Only 
question left is— do you have 
a big enough living room? 

by Stan Prentiss 



P roject inn ide visions lire more ap- 
pealing buy- than ever before. Their 
■" 1 HiTrt-ineh washable screens often dis- 
play excel lent picture definition and 
color rendition. 

The leii’t'-i have been improved for 
greater brightness, and the receiver it - 
netr has undergone improvements, l»m h 
at L he engineering and consumer levetit, 
Kn pincers can appreciate such features 
as a comb filter for enhanced horizontal 
resolution — while the rest ni ns sun ply 
remark on how clear the big picture 
seems. Then there are features such as 



t i mers. remote com rob and 1 he aKilll > t > • 
eaPiU plug vnur own stereo into the -rr 
in order ;u rcaih hear the sound. 

So-: ne 's K oh nf sets were sold in 1 97tt 
that's million retail dollars and 

by iliis year's end another 7' M'i hi should 
he sold to homes and businesses Bv 
IftSU many Americans will hove rheu 
own home movie 1 heaters and be royally 
entertained by video t nee from broadcast 
programs, cable TV, video (iisc^ and 
vris.-H ti* !'■ cnrder/pJ nyers. 

Meanwhile, here's how to evaluate 

{Pfeaae rum to psj# t QfiJ 
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The Advent 71 D {Above} Is a two- piece set 
with optics (end price]! slighlly below that 
of the same companiy’e Model 7fi1 {lelt). 
Pa n as on it & C T - BiDOO { right | is a th r e-<? - tube 
projecUcm system of eMceilent quality. 
Mitsubishi's V$5QQ {bottom lelt) offers one 
ol the brightest, h ue- to-Jife pictures we saw. 



PANASONIC CT-GODO 



SONY KP50DO 



Sony's KP5&D0 is a one- 
piece set which uses two, 
rather than three, len&es 
to project Ihe picture. 
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Lenses in picture lubes 
of 3 projection TV are 
one-piece units (as shown 
above and at right). The 
beat systems available 
use three picture lube/ 
lens arrangements. One 
assembly projects red, th e 
next blue and the third 
green. The three projected 
Images are reflected from 
0 mirror (left) and are 
combined visually on lha 
targe projection screen. 



rangements have increasingly "fast" 
single or dual lenses and are rapidly 
challenging the more expensive, usu- 
ally precis ion-ground glass Schmidt 
optics for pure brightness— but not 
always giving the best contrast or 
overall picture sharpness. 

The refraction term comes from the 
normal process of "bending 1 ' a light 
beam through any magnifying lens to 



The Giant Screen TV 
Center ol New fork, 
where ail photos were taken, offers two 
one-tube systems of their own. The Mark 5 
(left) has a glass lens, Ihe Mark 4 (right) 
an acrylic one. Both perform well. 



the systems now on the market and 
compare the technologies they offer. 



The systems 

Contemporary models sell in one- 
or two-piece unite, the difference be- 
ing that projection screens are either 
mounted on the cabinet or are sepa- 
rate. All better sets, however, have 
three cathode-ray tubes (CRTal for 
red, blue and green colors, and moat 
operate at 30,000 volts C high voltage \ 
—approximately the same as any 
direct-view 25-inch TV receiver. So, 
in this one respect, there’s nothing 
new. The big differences are in optics, 
curved or flat screens, chassis fea- 
tures, remote controls, and excellent 
red, blue and green picture-tube beam 
convergence — without which the pic- 
ture cannot be accurately and sharply 
deft ned , ca usi n g j ts resol u t jo n to s after. 

In one-piece units, distances be- 
tween screen and optics have already 
been preset by the manufacturer, The 
result is a “compact" roll-a round set 
whose basic limitation is .screen size. 
Iji two-piece systems, the screen is 
separate, often larger, and is placed 
a carefully measured distance away 
from the electronics in the console. Six 
to seven feet is About maximum screen 
size for home use. 

Common optics for most of these 
sets are of either the refractive or 
Schmidt type. The Schmidt type con- 
sits of two in-line mirrors, one with 
a center hole so that the light image 
may passthrough and then be reflected 
back and onto a projection screen, 
doubling light output, Refractive ar- 
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produce an enlarged image, Common 
lens speeds fur plastic Fresnel discs 
are f/l.5, followed by for 

aspheric acrylic and f/2,4 for preci- 
sion-ground glass — with even faster 
f - a t o p a on the way for better 
brightness. 

Two-piece projection sets usually 
shine red. bine ami green beams, with 
actual blending of colors occurring on 
the fiercer itself. This is done to pro- 
duce pictures with four to five times 
the brightness of single-tube systems. 
Single-piece sets ordinarily aim their 
CRT tubes at a silver-coated mirror 
i some front-coated, others rear- 
coated i, which folds the three light 
paths, shortening the distance be- 
tween tubes and screen by half and 
reducing overall brightness by only a 
few percent. 

There are also a number of single- 
tube, single- or mu Its pie-lens projec- 
tion; receivers that are ordinarily 
much less expensive and produce pic- 
tures of Lower light level and lesa defi- 
nition, roughly pro port tonal to their 
(P'aa&e turn la paflij TJSiJ 
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Build a giant-screen TV 
from kit or scratch 



Y ou can now build your own biff- 
screen TV For less than $500. It 
will provide you with Jill the pleasure 
anil satisfaction of ffi ant-screen TV 
sets Lhat cost up tu eiffhl times ii& 
much. How? By using the new low- 
cost TV projection screens and lenses 
that have recently been developed. 

Giant -screen television is not new. 
It had its beginnings with early black- 
and-white television. Some early sets 
j f ed am a 1 i n i ct u re t u be# tha t p m j cc ted 
the image through a lens onto a screen, 
similar in a slide projector. The giant- 
screen TVs of today use the same 
principle. 

The problem with projection TV has 
been, and still is, brightness. How do 
you Cake nn image produced by an or- 
dinary color TV picture tube, project 
it through a lens to a screen and end 
up with a picture that is satisfactory 
fur view ing under normal room light? 

The problem has been a difficult one 
to solve. Most projection lenses can 



Designing and building yourown projection TV 
can be easy and relatively inexpensive. 

There's even a complete kit available. 

by Robert Rupp 



Building your own big -screen TV can bo as simple as we show here. Ad you read is a 
good- qua! ily Ians and jusl enough cabinetry shills to Isshlon the core that holds Ihe 
lens in front of a TV screen. Wo show you how 10 Itflure oul the critical dimensions. 





COMPLETED 
CON* 



t D1ST. CALCULATED 6Y FCHltfliLA 
F HOfllZ. PICTURE TUBE SIZE PLUS 1" 
G ~ VEAT PICTURE TUBE SIZE PLUS V 

FOfl 15" SET E - IS 1 ' F ■ 10" r G - 13 M 



transmit only about percent of the 
light produced by the picture tube. 
Some companies effectively attacked 
the problem by using three picture 
tubes instead of one. Each tube scan a 
its own color- red. green or blue 
and project -- its own separate image, 
Th ese s in a ges are then pe r f ect I y a u per- 
imposed on a highly reflective screen. 
This ays Lein la capable of producing 
three times the brightness of a one- 
tube projection system. 

Many low-coat giant-screen TVs use 
ordinary suli dentate portable TV seta 



as the picture source. By using special 
lenses and screens, they provide an 
adequate picture. This is the system 
that the average person can build. 

Tn build your giant-screen TV. you 
should first, know someth i ug a bau t haw 
projection lenses work. Normal cam- 
era lenses do not work because they 
cannot “Mile" enough of the TV picture 
tube to project it. The new lenses, de- 
signed fur TV projection, are of ihe 
Cooke triplet design, and consist of 
two positive and one negative lens ule- 

ff>, I-,. ■.-■■■ :■ (■■/ .;} g IS ‘l 
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CURVED SCREEN 



LIGHT 
BOUNCES 
RANDOM L 
OFF SUFFACi 
OF SCREEN 



LIGHT REFLECTED 

through viewing- 
ANGLE OF 00' 

AUDIENCE 

~3JLZ 



FOUNDED 
TO MATCH 
CURVATURE 
OF PICTURE 



Our prototype version uses a cardboard 
cone to hold the lens; follow culling guide 
{above! to fashion your own. Once ir* de- 
signed. you may wanl lo make one ol wood. 



The cono should fit snugly around ihe TV 
screen (above). Once made. TV/cone ar- 
rangement must be set al correcl distance 
from a concave screen (right). 
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Driving the 1980 
Honda Civic 



FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EDITOR 




L ike the Volkswagen Beetle, the 
B Honda Civic set a trend in this 
country. The Civic legitimized and 
popularized the smallest car accept- 
able to the American public. 

Before the Civic, the Beetle held 
that distinction. Several import 
makers, including Honda, bad tried 
to introduce smaller models here — 



smaller than even the Civic. But these 
proved tun tiny and failed. 

In May IB 73, Honda replaced its 
two-cylinder fi-00 mini car with the 
first Civic. The Arab oil embargo fol- 
lowed that December, and Honda 
dealers immediately found themselves 
in clover. Honda has since become a 
household name in motorcars. Before 




Civic 1500 DX has simple, handsome styling, with Well- Integra led bumpers. Note flared wheel arches, which add to sporty look. 




ATI of Ihe controls are easy to reach in Civic's well designed interior. 



ice 




Redesigned tailgate opens to bumper for loading. 
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the embargo, Honda's U,S, reputation 
centered nr motorcycles. 

Back in 73 r the Civic represented 
Honda’s biggest four-wheeled offer- 
ing. Today it's the most petite. Even 
so, the Civic has grown slightly for 
1980 — up two inches in wheelbase, 2,5 
inches in overall length, nearly three 
inches in width. 2.3 and 3.5 inches re- 
spectively in front and rear tread. 
The three -door hatchback has gained 
1,3 percent in interior space, white the 
Civic wagon's carrying capacity is up 
26 percent. 

The '80 Civic keeps the same gen- 
eral shape and lines, but you’ll notice 
some welcome changes. The lift gate 
on the three -door hatchback now dips 
to bumper level for easier loading. 
There’s more le groom in the rear seat. 



The front end borrows from the 
Prelude — a wide, uninterrupted grille 
with parking lamps in the bumper. 
The Civic’s tai Slights are larger and 
more horizontal than for '79. 

Front- wheel drive and transverse 
engine placement remain. The Civic 
again comes in two body styles, but 
this year there are two engine si^es 
and four models, 

Body types are the three -do or 
hatchback and a five-door wagon L Add 
to that I :t 00 -cc and ifjQQ-cc engines, 
four- and five-speed manual transmis- 
sions, the optional two-speed Honda- 
matic. and you have the overall 
picture on Civic choices. 

The Civic’s price leader lists for 
$3699 and consists of the three-door 
hatchback with four-speed gearbox 



and CVCC 1300-cc engine (CVCC 
stands for Compound Vortex Con- 
trolled Combustion — a stratified 
charge principle that allows all Honda 
engines to burn extremely lean fuel 
mixtures) . The 1300 still sips regular 
leaded gasoline, but it’s the only 
Honda that does, and it isn't sold in 
California or m some high -altitude 
regions. 

Climbing the model ladder, alt 
other Civics now use the new 1500-ec 
□he Four. There's the plain- Jane Civic 
1500, another unadorned hatch bacic 
with four-speed only, which costs 
¥4049. 

Then comes the Civic DX three- 
door, in n 1300-cc, five-speed version 
for 84175; with a 1500-cc engine and 

(Ptease tom to pagti 1 5 6} 




Hew 1500 OX, on a dirt road near Green River, Utah, averaged 33 mpg eoa-st-lo-eoast 



Coast -to-coast in a 1500 DX 



From Hie moment t sat down at the 
wheel of she new I960 Civic 1500 DX, 
i knew this car was no ordinary 
"econobox." f adjusted the backrest 
of the comfonable, cloth-insert 
bucket seal to its most upright posi- 
tion and slid the seat back. There 
was plenty of logroom. 

I adjusted ihe integrated aircon- 
ditioner ($500) and left Los Angeles 
on route 1-15, bound for New York. 
Seven hours later, 1 was in Mesquile, 
Nev., 353 miles away, t had spent 
those hours driving through the des- 
ert, and my road speed averaged 52 
mph Despite crosswinds of up to 40 
mph ihat left many motorists stopped 
in despair, the car tracked easily, 
need mg few steering corrections, 

After a brief stop lor dinner, I 
drove another 200 miles. The seats 



were so comfortable that I never felt 
tired. I quickly became impressed 
with the Civic'S excellent road man- 
ners as 1 piloted the car through 
twisty mountain passes in Utah. The 
steering was light and precise, ac- 
celeration swift, braking quick. 

After driving through some beauti- 
ful mountain ranges in Utah and 
Colorado on the second day of my 
2965-mile journey (and tackling 
some snow -covered highways at ele- 
vations of up to 14,000 feel without 
much difficulty], I reached the flat, 
wide-open farmlands of Nebraska 
on day Ihree, 

Now that the Civic was broken in 
fully, ii was time to test its perform- 
ance. The Civic impressed me with 
its quickness, especially during 
passing maneuvers. I wee able to go 



from 30 to 50 mph in a lightning 
quick 5.2 seconds in second gear. 
In third, I was able to go from 50 to 
70 mph in only 67 seconds. And 
zero to &D took a reasonable 14,2, 
although you'll never be able to du- 
plicate this time using the 32- and 
53-mph shiftpolnts that are marked 
on the car's speedometer— they lie 
beyond the 1488-cc engine's 5000- 
rpm power peak, 

The Civic turned in remarkable 
fuel economy. For example, on a 
606-mile run between North Platte, 
Neb., and Geneseo, HI, (with a third 
night stopover in Des Moines), the 
car got 39.77 mpg at an average 
speed of 61 mph. 

Not only is the Civic comfortable, 
but it seems much larger from the 
driver's vantage point than its di- 
minutive 146-inch length wouid sug- 
gest from the outside. Clever interior 
design certainly helps to make the 
car seem spacious: The windows are 
relatively large (especially the tall 
windshield) end the dash is set well 
back toward the firewall. 

The test car did have a few flaws, 
Ihe most noticeable being too many 
squeaks from various trim panels as 
the car traversed bumps {the ride, 
incident ally, was busy but not pun- 
ishing). The defroster could not be 
shut oft when the ventilation system 
was set in the ’hear 1 mode, and it 
filled the upper areas of the interior 
with cold air at night. Finally, the 
backrest adjuster on ihe seat has 
click stops that are loo far apart for 
fine tuning, 

Other than these few quirks, the 
Civic was so much fun to drive that 
it could easily pul many $10,000 GT 
cars to shame. Its overall 33.3-mpg 
average fuel economy was respecl- 
able. I think I'll order mine in silver 
with a red interior . — Moss Milter 
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Modern lightweight composites are challenging steel 
and aluminum in applications from house 

tn finht&r msinno 










On compoiifiH wing, of McDonnell Douglas 
AV-8B; 1 auto wh«nl; 2 liansmissiqn Sup- 
port; 3 Corvette seat; 4 Maxim oven; S 
Hamilton Beach iron; 6, 7, 0 rackets; 9 
drive ID fishing rod*; 11 cluhs- 
( Corn posit** 1-3, PPG industries; 4-S, 
General Electric; 6-11 , Cdonese Corp,j 



D eep in a haRement room of what 
used to be a New Jersey high 
school, a technician engages a 
groaning, puffing machine that 
Looks tike & dry cleaner’s steam 
press. The "press’" rolls a brown, 
silky material into a tough but wil- 
lowy fishing rod. Another techni- 
cian nearby toils on what looks like a 
miniature carpet loom. He is wind- 
ing an automobile drivesh&ft that 
weighs half as much as one made pf 
steel. One major difference between 
this drive-shaft and metal models 
It’s twice as strong as steel. 

Both men at the Celanese Chemi- 
cal Corp. research center in Sum In it, 
N,J,, are testing HupercompositoH — 
modern materials, similar to stuff in 
acrylic sweaters and polyester pant- 
fiuits, but chemically more complex. 
These new materials may cause a 
revolution in the auto industry as 
great aa the one from wood to steel 
50 years ago. And their potential for 
you and me may be as significant as 
the move from the Stone Age to the 
Bronze Age. Ancient man combined 
soft copper and brittle tin to make 
durable bronze; modern man mixes 
miracle materials* such as carbon fi- 
ber and plastics, to make strong 
composites. The challenge to tradi- 
tional materials from tough, new 
composites has sent engineers for 
aluminum and steel companies scur- 
rying to their calculators. 

Man-made materials have come a 
long way from the nylon stocking 
and cheap plastic whistle- Today! ad- 
vanced forms of nylon, for instance, 
are showing up in the strangest 
places: around the chests of police 
officers, for instance. 

Bettendorf, Iowa* police officer 
David Schafer was wearing a light- 
weight vest of Kevlar, a Du Pont- 
made material similar to nylon, 
when he trapped a robbery suspect 
in a drugstore. The suspect tried to 
n h chi t h is w ay o ut of the sto re, ch urg- 
ing at Schafer and firing a .45 auto- 
matic. One of the slugs slammed into 
Schafer's stomach from less than a 
foot away. The Kevlar, a fiber five 
times as strong as steel pound for 

pound, stopped the sUig- The -suspect 
was fatally shot by another officer 
after a short chase, Schafer's only 
injury was a bruise. Without the 
Kevlar, he almost certainly would 
have died. 

The common link among all plas- 
tics la a chemical building block 
called a polymer, A polymer is a re- 
peated string of carbon, hydrogen 
and nitrogen molecules. How chem- 
ists arrange the string at different 
temperatures determines each poly- 
mer's properties. 
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The first polymers were short 
string* that make the most widely 
known plastics — common nylon* ac- 
etate and rayon. Many of today's 
longer polymers were "fallout" from 
other research, Robert Edelman, 
Celanese senior research chemist, 
says that carbon fiber* one of the 
major composite discoveries* was 
developed as British researchers 
sought stronger, lighter materials 
for jet aircraft bodies* 

Carbon fiber masquerades under 
other names — graphite or graphite 
fiber. Hut they're the same thing — 
practically pure carbon produced in 
intensely hot* complex chemical re- 
act ions. 

The frustrating road to fiber 

Like many advances in modern 
technology* the development of 
graphite fiber proceeded in small, 
sometimes frustrating steps, “To 
make carbon fiber, they first tried 
burning cellulose (as in cotton) and 
rayon (as in stockings). But cotton 
incinerated and rayon melted into a 
mess/" Dr, Edelman says. 

After ■ trying many other 

materials, researchers found that 
burning the polymer polyacryloni- 
trile (PAN) at 2700 1 F. drove off ev- 
ery atom but carbon. Combustion 
left a residue easily woven into a 
flexible, fabric-like form with the ad- 
dition of resins, PAN, a colorless, 
flammable polymer, also irlakes up 
the acrylic fibers often found in our 
clothing. 

But there was another problem. 
To make a superstrength composite, 
the carbon residue, which does not 
naturally form fibers, had to be com- 
bined with an adhesive resin* Un less 



refrigerated, the best resins have 
shelf lives only hours long. That 
meant an auto company couldn't 
economically use them. Dr. Edel- 
man began a long search for the 
right resin. 

Knowing the complex properties 
of polymers, Edel man's team tested 
polyester resin "recipes'' in one- 
quart batches. With precise measur- 
ing dev ice s, Ed el m an po u red * m i xed r 
stirred and sampled for more than 
three months. '‘Each time we fin 
ished a batch, we just let it stand at 
room temperature. If it thickened 
too fast, or started to smell* we just 
chucked it out and tried again, " 

After properly proportioning a 
host of ingredients called catalysts 
and inhibitors, Dr. Edelman created 
a resin with a shelf life of months in- 
stead of hours. Auto companies can 
easily and inexpensively store the 
resin until they combine it with car- 
bon fibers. 

Despite such progress, carbon fi- 
ber is still expensive: It costs $18 a 
pound (down from $1000 just 10 
years ago). So scientists today are 
seeking ways to use as little fiber as 
possible* while maintaining its su- 
perstrength. 

Luckiiy, carbon fiber is easily 
united with common fiberglass, ep- 
oxy or polyester resins* And the re- 
sulting material marries the best 
features of both materials. 

Super composites are use in ways 
as far out as you can imagine* Car- 
bon fiber composites are baked in ov- 
ens to make lightweight wings for 
the Marine Corps AV-SB VTOL (ver- 
tical takeoff and Landing) fighter 
and Navy Hornet fighter aircraft. 
And researchers say the carbon fi- 




F l berg l eat strands, from PPG Industries, 
will combine with resin and chopped fibers 
to make tough, moldable composite. 



bers are indispensable in such eso- 
teric objects as complex frequency 
filters on RCA's SATCOM 
communications satellites. In the 
near future, the space shuttle is to 
carry 60-foot carbon fiber struts into 
outer space to build 1 00-yard -wide 
satellites. 

On Earth, the smooth, dark 
brown, silky fiber — or other newly 
toughened polymers— may provide 
your plumbing, garage your motor- 
cycle, or repair the crack m your 
Swimming pool. 

New world of consumer products 

The Celanese experimental steam 
press rolls out about fiOO expensive 
carbon-fiber (marketed as "graph- 
ite 1 ') golf clubs and fishing rods an 
hour. I bent their lightfishing rod as 
far as I could, trying to snap it. Only 
my egn did any snapping. The thin, 
light golf club seems ideal for help- 
ing women and elderly golfers make 
longer drives. Graphatloy Inc. 
makes these and graphite-fiber ten- 
nis racquets. The Shakespeare Co., 
too, uses Union Carbide's Thorn el 
graphite fiber to make 24 models of 
its “Ugly Stick" fishing rod. 

I also recently tested a new hand 
iron made with General Electric 
Corp.'s new composite, Valox. GE 
and Hamilton Beach use Valox in 
the handle and upper housing of 
their new 2-pound, $19.95 hand 
irons, I compared the new irons to a 
standard 4-pound GE Steam and 
Dry Iron with a plastic and metal 
housing. On several shirts, the light 
iron did fine. At comparable tem- 
peratures with no more elbow 
grease, it got the wrinkles out as 
well as the heavier iron. The only 
disappointment is that the power 
cord, made of common plastic, con- 
nects to the right side of the iron,. 
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Pop goes 
the vial cap 



The RX Tool was de- 
signed lor adults who 
have difficulty remov- 
ing childproof caps 
tram medicine vtaft, 
the elderly and handi- 
capped especially 
The tool is sad to re- 
move most types of 
snap caps regardless 
ot cap position. It's 
about S3 tram R X Tool 
Co,, 6750 South Cler- 
mont St, Littleton, 
Colo. 60122. 



Glue remover 

The usual method for 
removing price stick- 
ers. decals and bum- 
per stickers involves 
scratching them off 
with a fingernail, A 
more effective way is 
now available, ac- 
cording lo the maker 
oi Adhesive Remover, 
which, you Just brash 
on. It is said not to 
burn sKin or remove 
automotive paml. A 4- 
ounce can is $179 
Irom Sierra Enter- 
prises. 2134 Oidker- 
son Rd„ Reno, Nev, 
99503 . 



Close to you 

The CU-70 kit is Polaroid's system for mak- 
ing ciose-up photos with SX-70 cameras. It 
includes three close-up lenses end focusing 
frames, pius an electronic flash. Lenses pro- 
vide Me-size, 2x and 3x magnification. Kit,, 
with case. SX-70 Sonar One Step camera 
and accessories, is under $600, Polaroid 
Corp„ Cambridge, Mass. 02139, 



Keep your place 

Private parking spaces can be kept tree ot 
unwanted cars, says the maker at Sal spark. 
Anchored or epoxied lo ground, the solid- 
steei pole stands 32 inches high and can only 
be swung down when unlocked, it swings up 
again to prevent auto iheft. About $60. Pro- 
gressive Systems Co.. 5500 North California 
Ave., Chicago, III, 60645. 



indoor antenna 

TV reception in apartments can be difficult, 
especially ii outdoor antennas are prohibited 
The AT -5000 contains circuitry thal allows el- 
ement rods la be hall usual length, included 
wiih unit are a spring-loaded, II oor-to- ceiling 
pole and plant-banger hooks. About $43 Irom 
Winegard Co., 3000 Kirkwood St.. Bu rung- 
ton, Iowa 52601 



Electric cart 

Lectra Bug Is a four-wheel, electric-powered 
vehicle That can be buill in most home shops 
for about $200 to $400, says the maker. Be- 
cause ot its auxiliary chain drive, it can be 
licensed as a moped, maker claims. Top 
speed is about 1 5 mph Plans cost $1 5 and 
are available from Lectran Co,, Box 16*S, 
Largo, Fta. 33540. 
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Glsstron runabouts, with docked 'in 
bow (above) or open bow with extra 
seating (Soil), now use their SS V 
hull for IfHoaTcnr. that claim l he 
soft ride of a V-bottom and the added 
stability of a tri-hull Outboard power 
ranging from 70 to 1 20 hp is recommended. 
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A preview of sty led- up 
water performers shows 
improved looks, speed 
and fueJ economy. 

by Bill McKeown 

BOATING EDI top 



Weljcrsft’s high-perform 
Sport can take twin new 30 



RKk 1 

vv^ 



V 




Phoenix Marine of Hialeah, Fls. r offers I ales l 
Jim Wynne double-dead rise performance 
hull with "propeller pockets" (visible In Hit 
transom above) ihar require only a 3 2- inch 
draft wilh twin gas or diesel engines. 




N ew power, hull designs, consl ruction 
materials, styling and performance 
will be the boating developments lo watch 
this coming year 

Boat shows are already revealing 
trends that should hold down fuel con- 
sumption, while keeping up comfort, sea- 



worthiness and dependability in pleasure 
craft. 

Ugh! weight is one way to cut down on 
(he mass I hat must be pushed through the 
water, and plashes and metals that have 
more strength- for the same or less pound- 
age are being used. They cost more, but 



the makers claim that you'JI eventually 
save the difference in lowered mainte- 
nance, gas consumption, and impact on 
waves, since they skim over rough wafer 
in&tead of through it. 

Aluminum, graphite, Kevlar arartud 
fiber and even exotic space-age metals 




Multiple features of Hammond V-134QXL St. 
Tropez include open foredeck, cushioned 
SUndeck aft, transom platform over drive, 



Late si Forest Wood Ranger Bass Classic 
model features "Mr. bass (Ray Scott | 
driving. Wiring for remote tilt is built in. 



Formulae Super Cat from Formulae Racing 
Sailboats, Riviera Reach. Fla., is claimed to 
be world's fastest ai speeds to 25 mph. 



Girth bark look, redwood seats, aluminum 
gunwales and fiberglass hulls style new 
12- 15- and 17-foot canoes from sears. 



Excalihur Executioner, a limited edition 32- 
footer from racer Reggie Fountain, has 
turbocharged 475- hp Mercruisers, 97 mph. 

February isso ns 



Thunderbird's Formula One. its newesl 
high-styled 1 7-footer, has GMC, Mercruiser 
or Volvo power opl Ions, transom platforms, 







Famous gaff-rigged Friendship sloop is now duplicated In fiberglass by Liberation Yachts, Centerville Rd,, Warwick, R, I. 




Cl aimed to be legal on Jakes where J ' power- 
boats" aren't. Fin & Feather's $9*35 Bass 
Barg# is pushed by two electric motors. 



G I astro n V-243 Sea Fury ottsho re fisherman 
has walk space around cabin, molded bow 
putplt It can take outboards to 280 hp. 





One of 48 Bayiliwr model star 1980, this 25- 
foot Sunbridga mounts a Me rC miser 145 
diesel with a water-cooled turbocharger. 



The Kat 418, an inflatable catamaran from 
Semperll'Steyr-Oalmle^Puch, is 13 feet 
long, weighs us pounds, can carry lOoo. 



Mounting the new three-stage Eliminator 
Jot from Snake River Marine, Starcraft Is- 
landers are now on Coast Guard patrol. 




Good, quick stability test for small hull (if 
you're a good swimmer) is 1o stand on one 
gunwale, Grummon's 3-B passes easily. 
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are going afloat more often, and should 
have the strength to handle the higher 
oul board and inboard horsepowers and 
lurtocharging that have arrived. 

Fuel-saving sailboats 

Sailboats are a popular way eo save 
fuel, and catamarans and scows are rat- 
ed fastest of all by sailors who wan l 
s pe ed . When choosi n g you r wi n dj am mar , 
you may have more fun by picking one 
from a class that is popular locally for rac- 
ing. There's more chance for tuning sail- 
ing skills in competition, and a higher re- 
sale value when you're ready to trade. 

Little boats take less gas or muscle to 
run, and are suitable tor most sheltered 
waters. Inflatables. particularly, are be- 
coming the answer for boaimen with lim- 
ited storage space and some of the latest 



models are testing Ihe use Ol high- 
strength Kevlar and graphite filaments, as 
well as synthetic coatings, to give the in- 
flated fabric added durability and abra- 
sion resislance. Veed bottoms are being 
designed into larger blowups, so there is 
less slap and pounding as these light- 
weights plane over choppy seas. 

Keep weight aft 

Power options with (urbocharged die- 
sels, conventional gas inboards, stern- 
drives and outboards all offer more 
ranges ol performance. The trend in en- 
grne placement today is to keep weight 
aft. and ihe deep-V hulls allow even stan- 
dard in boards to be stowed astern for 
easier planing and ride. Boats burn only a 
small fraction of fuel used today , and may 
deliver the most lun per gallon,. W 




WATER PRESSURE ON 
TRANSOM TAB LIFTS STERN 
TO RAISE HULL, ON PLANE 



1980 BOATMC 



WUh Irim tabs lull up and engine trimmed out 
(above), boat can ride bow-high through head 
seas. With tabs down end engine in (leii), hell 
planes evenly, Left lab up and right down (be- 
low) able Ids against beam seas. 



- --w, - lift 
t ,« Tf* * 



Safer, softer rides and 
big fuel savings are the 
bonus benefits of install- 
yourself hull adjusters. 



by Bob Stearns 

T rim tabs — sometimes called 
afterplanes, shims, transom 
wedges or item planing boards- — 
have been around almost a a long an 
power boats. However., until prices 
soared at the fuel dock, they were 
used only to correct hulls that did not 
perform properly. Today, though, if 
properly designed and installed, they 



can smooth out the Hde while saving 
a remarkable amount of fuel. Here 
are five trimming systems, listed in 
order of effectiveness, that should 
save you many bonus dollars at the 
marina gas pump. 

Transom shims 

These are the most basic form of 
trim control, and the least ex pensive, 
but they are also the meet time-con- 
suming to install. A pair of these 
wedges, secured at the extreme aft 
end of the boat, with one on each side 
under the transom (or transom bait 
wells, if the boat has them), can pro- 
vide extra lift. Since almost all plan- 
ing hulls, especially outboards and 



sterndrives, are heaviest in this aTea, 
the added lift tends to bring the bow 
down for a smoother, more level ride. 
It can al ho stop the tendency of some 
boats to buck and porpoise up and 
down as they run. 

The primary disadvantage of this 
system is that A lot of time is con- 
sumed in experimenting with differ- 
ent sizes and shapes of these wedges 
before the best compromise is 
reached. And because it is necessary 
for these wedges to be glued or 
screwed to the bottom of the hull, 
they cannot be removed easily for ad- 
justment. 

If you have to try several different 
sets before the best are found, you 
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may find the process is messy. There 
fa a better approach, however, which 
I worked out a few years ago when 
I had a boat with an aggravating 
tendency to porpoise, T installed a 
pair of simple adjustable shims, one 
under each transom bait well. They 
solved the problem neatly and allowed 
me to "'fine tune" my boat's perform- 
ance. Fuel consumption tests revealed 
that in some conditions these shims 
improved my rig's fuel economy from 
5 to 10 percent. 

They were simply a pair of 6-inch x 
4-inch L plates made of ,030-inch 
stainless steel at a local metal fabri- 
cator for about £20. Four screws at 
the leading edge of each plate hold it 
securely under the transom, and each 
extends astern just enough to allow 
vertical adj uatment with a setscrew. 
It takes only a few minutes of trial 
and error running 1 to find the best 
setting. 

The disadvantage of the shim sys- 
tem is that the ideal adjustment is 
limited to average running conditions. 
Too much lift and you might get in 
trouble as your bow started to bury 
in a steep, following-sea situation. 

Preset {manual) trim tabs 

These operate in the same way as 
the adjustable shims, but with an ad- 




Adjustable homemade tab is controlled by 
a boll threaded through brazed nut on L 




"Automatic" tab li spring- loaded, extends 
down at slow speeds, pushed up by water. 



vantage: They are mounted on the 
transom and extend aft, increasing 
the effective length of the hull with- 
out adding more weight. While offer- 
ing more lift at the transom, they 
also increase the planing surface in 
the area where the load is heaviest 
and often raise the cruising speed. 
Obviously, more speed from the same 
throttle setting means more miles per 
gallon. 

These tabs are available in a wide 
variety of sizes, shapes and materials. 
Some are stainless steel, others are 
aluminum, and a few are space-age 
plastics. Some are “automatic adjust- 
ing" — they are spring-loaded, so that 
at slow speed the pressure of a spring 
forces the tabs down for more lift- As 
speed increases, water pressure 
hinges them up so that they don’t tilt 
the bow down excess ively. 

Most preset tabs are adjusted with 
tools for average running conditions 
and cannot be changed while under- 
way. One set, however, called Dolphin 
Trim Tabs, are manually adjustable 
via a spring- loaded support arm and 
a series of notches on the upper sur- 
face of the horizontal tab. To achieve 
more lift, you simply stop the boat 
and reach over the transom, pushing 
the trailing edge of each tab as far 
down as you wish. The lever arm 




Boat must be stopped Tor manual or tool 
adjustments tor change in trim-tab angle. 




Shown In maximum ‘‘up" position, Bennett 
tab Is r# moiety controlled bom the helm. 



TRANSOM Wl-bfit SHIMS 




STERN View Sip! VIEW 

Fixed wedges require I rial-arid -error Tit. 



ADJUSTABLE DO tT YOUASt Lf WEDGES 




TRAILING EDGE 



Slaml? 33 -steel tabs Are bent up at rear 
If ailing sdgs Tor ■tllfness, could be cut 
5 x 8 inches, or G x ID Tor larger boats. 



MANUALLY ADJUSTABLE WITHOUT TOOLS 
lOOLPHUt TVFtt 




drops into the corresponding notch 
and stays there until another adjust- 
ment is made. 

The advantage of this system is 
that each tab can quickly be adjusted 
individually. If you are faced with a 
long ride home in a nasty cross wind 
chop, the tab on that aide can be de- 
pressed further than the downwind 
tab, thus keeping the boat in a more 
level and dryer attitude. For a head 
sea, both tabs can be raised to lessen 
the possibility of burying the bow 
when topping a steep wave, and plung- 
ing down into the trough. 

The disadvantage is that the boat 
must be stopped each time you make 
an adjustment. Hut all the preset tabs 
can save you as much as 1 0 to 30 per- 
cent on your fuel bill, if they are the 
correct size for your boat and prop- 
erly installed and adjusted, Results 
with every boat will differ somewhat 
because of variations in hull design, 
power, load and sea conditions. Cost 
of these tabs ranges from abou t $35 
to $120, depending Upon size, mate- 
rials and design. They are simple 
and quick to install. 

Engine power Irtm 

Available for almost all outboards 
over 40 hp, as well as many aterndrive 
models, this adjustable, propeller- 
angle trim can give extensive control 
over hull attitude in the water. The 

fPfease Taut 1 fa page 
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New gear to go afloat 



E ven marine accessories are being 
made lighter to help cut down 
fuel -consuming weight aboard. Plas- 
ties and stainless steel are helping to 
reduce maintenance, Smaller engines 
are lowering the cost of rigs and the 
gas required for thenn- 

Tn addition to the small outboards 
from the big producers — Outboard 
Marine's Evinrudes and Johnsons, 
Brunswick's Mereurys and Marin- 
ers, and the Ohryslers — there are new 
modest-horsepower, fuel-efficient mo- 
tors from well established mini-mill 
producers. Aqua bug. Clinton. Eska. 
Honda, Mighty Mite, Seagull, Sears. 
Spirit, Suzuki and Wards supply two- 
cycle outboards that are light, eco- 
nomic a I and muscular for their siste. 
Often they make a better land easier 
to stow) standby engine than a big 
pair of thirsty twins. 

Even electronics is going afloat in 
small rigs, and no craft is too small 
this year for a depthflnder and CB 
or VHF portable radio. fw 



F 



v-4>r 




An on i-ol - a i 9 h t pump to fill a sink or drain 
Che bilge of a dinghy while your hands 
are busy, the small, 2 , 5 -gpm Flush Mount 
is Irom Rule lnc. p Gloucester, Mass, 




Wlih craft up to 30 teal now being hauled 
on a trailer, Dulten-Lainson, Hastings, 
Neb,, has & Strong Arm electric winch to 
power or hand crank boats up to sir ions. 




Running shoal water up lo six Inches thin 
without tearing up the prop is possible by 
railing the oulboerd and allaching a Rillle 
Runner by Water World. Roseburg, Ore. 




A "Fire Blanhel" for boats that should 
work equally well ashore, Ibis safety Item 
Irom Goldbergs' Marine, Philadelphia, Is 
said lo smother a galley or engine blaze. 




For convenience and safely, a stern step 
makes reboardlng easier, and the Transom 
Platform Irpm Tempreea, In Seattle, adds 
a teak step, can told up out of lha way. 




Handi-Mat# la mad# by Bush Products In Lynnwood, Wash. The 
device clamps on an outboard motor II Her and extends both 
throttle and steering all the way up to center seat. 




Mix of gas and outboard oil Is provided automatically by 
metered oil Injection Into new Spirit AS, top of 12-model line, 
dual llll I he oil reservoir and lha engine does lha rest. 
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Human-powered flight for 
everyone moves a step 
closer with this 
M,l,T.-designed btwinger. 












Wings are mostly 
space — a combi na- 

tion of aluminum tub- 
ing, Styrofoam, balsa 
and Mylar ( right). Air 
Insida weighs about 
Half what wing does. 
One laugh lech meal 
problem was stretch- 
ing Mylar over frame- 
work, keeping l| taut 

Pilot's view of cockpit 
(top) shows prop, 
plastic chain, rpm me- 
ter. Marks on tub* 
record tots) flights. 

Author receives some 
assistance with ’'cus- 
tom titling" Of his seat 

(far right). 



PM phcfosthi ih? aulho 1 -Sobe'l Pa*-s. Br-jno M&Tpwiieana 

Rynl Kr.livtfi 
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Flight for the masses 

C ft ry ftrj li x h asn 't won any prizes or 
crossed any channels, but it may 
have done what its famous cousin 
Gossamer Albatron# route] n't do — 
bring hum an -powered flight within 
the capability of almost everyone. 



T he ground crew shuddered, 
"Eight! Right!” one of them 

shouted, as the airplane banked left 
at a steep SCF', The plane's controls 
no longer seemed to respond, and 
the pilot was much too tired to fly 
properly. A wing- shattering crash 
looked imminent. As the plane inex- 
orably lost altitude, the pilot closed 
his eyes and waited for the splinter- 
ing impact. 

But it never came. Somehow, the 
wings straightened out and the 
landing became nothing more than 
a stiff bump, A collective sigh of re- 
lief from the ground crew and spec- 
tators sounded across the airfield. 
The pilot collapsed in the cockpit, ex- 
hausted. 

So ended tny last flight in the 
Chrysalis, a hum an ■powered air- 
plane designed, built and flown by 
students at the Massachusetts In- 
stitute of Technology (M.I.T.j* Some 
think high winds (a seven- knot 
breeze is a stiff gale to Chrysalis) 
made the plane uncontrollable, 
while others credit pilot incompe- 
tence. No matter; it was my most 
memorable flight. 



A good pilot can easily outdistance ground crew— unless they ride bicycles. Tall po&Hion 
shows plane is still climbing. Not* Air Force ThunderfilnS* In background. 



Sometime after Paul MneCrea- 
dy's Gasmt mer Condor won the long- 

sought Kremer Prise (see l Pedaled 
the Mile to Aviation's Pig Prize, page 
TOO* Doe. ’77), a group of model-air- 
plane enthusiasts at M.T.T, thought 
they'd try to fly a previous unsuc- 
cessful student-built plane. When 
they failed, they decided it would be 
easier to design something from the 
ground up. 

Unlike the Gossamer group, the 
Chrysalis people did not seek any 
prizes or records; rather f they 
wanted to build a plane that every- 
one involved in the project could fly. 
Thus, high performance became sec- 
ondary to ease of control, stability, 
durability and ease of construction. 

That decided, the basic layout of 



the plane came readily: front- 

mounted prop, rear-mounted con- 
trol .surfaces, and a biplane wing 
configuration. The design was 
strictly conventional. 

Why a biplane? Because the de- 
signers didn't have access to a han- 
gar wide enough to accommodate 
the 96-foot wingspan of a monoplane 
design. Also, a biplane could be 
made stronger. 

Most, design verification was done 
on a be -scale model flown inside the 
M.LT. gym. Bob Parks and Harold 
Youngren, the two chief designers, 
were members of the aw'ard-win- 
fpjg gse r,.'',7 ro jD.age r 72) 
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P rofessional photographers Eire 
human; they niuke mistakes. 
But -since pro can’t goof too often 
and remain a pro, he usually devices 
a system to make sure errors don't 
recur. 

Amateurs need not worry about 
some of the more esoteric boo-boos 
the pros make, and many photos are 
ruined by failures in the camera. 
Such mechanical foul-ups occur 
more often in equipment that sees 
everyday use— and sometimes 
abuse — by a working pro than in 
amateur gear used twice a month, 
W&'ve selected six of the most ba* 
sic blunders that everyone makes. If 
you acquire the habit of going 
through ii mental checklist each 
time you shoot, you'll minimize your 
goofs, If you do make a mistake, 
don't be too upset — you’re in good 
company, IM 



1 NO film in the camera- Few goofs can 
cause more embarrassment than this one, 
but it happens all the time, even to proles- 
stonsis. Jon Near, who has published sev- 
eral books, recalls the lime he happened 
upon a raging fire at ■ hotel In London. He 
whipped out his Leica and began shooting. 
Many of the "exposures'' were highly dra- 
matic, hut the camera wasn't leaded. He 
and many other pros always watch the re- 
wind knob to see if it luma when the film- 
wind lever is advanced (see photo, above}, 
A related problem can also be solved ihls 
way: Sometime* the film is loaded but 
doesn't advance. If the knob moves, you're 
okay. Don't be afraid to waste a frame mak- 
ing sure the film Is moving— it's worthwhile 
Insurance. 



Six photo mistakes 
even the pros make — 
and how to prevent them 

A pro will goof once, and then 
make sure he doesn't do it again, 

by Tom Sahagian 



2 Heahootlng a roll of film. Many photog- 
raphers, especially those who do their owh 
processing, do not rewind the film all the 
way Into the cassette. That way, they can 
squarely cut off the narrow leader strip In 
the light, instead of fumbling in the dark 
before winding the film on a developing 
reel. But you need a way to distinguish be- 
tween used and unused film. In the photo at 
near right, one roll of film has been ex- 
posed and the other hasn't— can you tell 
which Is which? You could easily reshoot 
the used film. Solution; Crimp the end of 
the leader after rewinding (far right). Some 
pros go one step further and leer Ihe leader 
off. 




3 Wrong film-speed setting. With today's 
fast 400 ASA films in both color and black- 
and-white, many photographers just set 
the film-speed dial at 400 and forget It. But 
what's more likely la that you'll shoot color 
slides at ASA 64 one day , and then perhaps 
“push" 4t0 ASA to an exposure index of 
600 Indoors the next It's easy to forget to 
change the dial, and the next roll will almost 
certainly be wildly over- or underexposed. 
The best thing to do is to lape the end flap 
from the film box on your comers beck (far 
right). It will remind you to adjust the lilm- 
speed setting. Some cameras now have 
holders made specifically for an end flap 
(near right). Other photographers even 
stuff pert of the end flap of the film box Into 
the camera’s hot shoe. 
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4 incorrect flash synchronization. This 4a 
a common problem because modern flash 
unit* are so automatic it's easy to forget 
that the shutter spaed still must be sat for 
proper synchronization. That is. the shutter 
must open fully aa the flash fires. On cam- 
era* with focal-plane shutters, proper elec- 
tronic flash sync la v» or Viw second, al- 
though a few synchronize somewhere In 
between. Cameras with leaf shutters can 
sync up to second, but few amateurs 
use them. 

At shutter speeds above proper sync, 
part of the frame will be unexposed (right) 
except tor ambient light. With some cam- 
era*, the entire negative will be black. A 
small label affixed to the flash unit remind- 
ing you to set sync speed should do the 
trick. 

What happen* If you sat too alow a sync 
speed? Not much, unless you shake the 
camera, if there's a kri of ambient light. 
It could affect the exposure. In fact It's pos- 
sible to create an Interesting effect by 
shooting e moving object at a very slow 
shutter speed (Vm or less) with flash. 





5 No Ians shade. Many photographers ne- 
glect to use Ian* shade* because they think 
the anti-reflective coaling on modern 
lenses renders a shade useless. Not so. Un- 
wanted light rays can spill into the image 
area and cause washing out or spurious re- 
flections- Note than even though the image 
area is rectangular or Square, the lens 
projects a circle. A bright light may not be 
visible in the viewfinder but stilt be In the 



circle. In the photo above, no shade Was 
used- Much of the top of the picture Is 
washed out, even though the sun was not 
visible in the viewfinder, in the photo be- 
low, a shade was used. Details are much 
clearer. When I he lens is stopped down, lit- 
tle hexagons or octagons can appear in a 
photo; these ere reflections of the lens dia- 
phragm. Often a shade an a lens can elimi- 
nate these annoying reflections. 




8 Low batteries. As cameras become 
more and more electronic, and as motor 
winders proliferate, more camera systems 
depend on batteries- Some manufacturers 
have incorporated flashing LEDs or other 
warnings to tell you when the batteries are 
running low. Even so, It's possible to be 
caught with your energy down. The obvi- 
ous solution Is to carry a fresh set with you 
at ail times. Some photographer* have two 
eels of n loads end keep one sel always In 
the charger. Others wrap batteries in a plas- 
tic bag {to keep out humidity) and stick 
them In the freezer. After taking them along 
as a backup, they are returned to the freez- 
er to prolong fife. Make eyre cells are 
brought up lo room temperature before 
use 

If you still manage to become stuck 
without a backup, hare's a possible way lo 
squeeze another aborting session out of a 
battery: Clean Its contacts with a pencil 
eraser (above). Wipe with a cloth to remove 
fingerprints and reinstall without touching 
the contact surfaces. It's wise to change 
batteries annually, whether you think you 
need to or not. 




FEBRUARY I960 123 







Here are four attractive 
easy-to^make projects 
useful the year round, 

B y spending a couple of Saturdays in 
your workshop building these 
delightful items you are sure to create the 
most pleasant Valentine's Day your 
family has ever enjoyed. We asked 
designer C.J, Castelberry to come up 
with some Valentine gifts that our 
woodworking readers could create for 
their wives and daughters. Her 
successful results are shown on the facing 
page, 

To assure surprise f you'll have to keep 
your shop off limits while the projects are 
En the Works, but the secrecy will only add 
to the enjoyment when the recipients 
open their presents . 

Construction is easy 

Happily, we were able to retain thf; 
boutique-like look that the designer 
wanted — even though the goal was to 
create the prototypes in wood with the 
least amount of effort. The result is that 



all of the projects can be easily 
reproduced hy anyone with a typical 
home Workshop, The mirror project 
requires the greatest carpentry skill — 
and certain tools — (you will need 
hand screws to hold vertical legs and 
minor in alignment, when boring the 
dowel hinge hobs), Before starting any of 
the projects, take the time to study the 
construction drawings provided, and do 
read through all instructions* 

General Instructions 

I To minimize the time reeded for 
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sanding and/or planing, use a hollow 
ground planer (or finer) blade to cut out 
all parts on the table saw. 

■ For cuts made with jigsaw or band- 
saw, use the finest-possible blade that 
won't break when turni ng a sharp radius. 

■ Sanding of scrolls (heart shapes) goes 
very quickly if yo u use a flap-type sander 
(such as Merit Abrasive's Sand-O-Flex) 
in either portable drill or drill press, 

M Seal all parts before painting with a 
thinned Mat of shellac; thin 3-lb, -cut 
shellac one part shellac to three parts 
denatured alcohol. A pigmented shellac, 
such as Bin or Enamelac, is an even 
better primer. These can go on full 
strength as they come from the can. 

■ For the multicolored items — mirror 
and varicolor jewelry box — our designer 
used acrylic paints which are available in 
artists' supply stores. The acrylic paints 
are water soluble. When completely dry 



MATERIALS LIST— RING CADDY 

Ho. Sl» *ndd»w:rtptlo»i<CuMj 
1 1/4 *6* ltf‘ plywood (hand) 

i 1 -5/4 x 2-5/4 j. S- 1/2" iwtf«ood WocK IShm&I 

Ml*e. FfllL H4" timfis cop hoefci, ?«mOp«wjr. Fur/lit c*ir*K. 
dour Waling spray 



MATERI ALS LIST— MIRROR 

w*l t Pe«. SU* dworlpll^n [uh) 

A 2 1 h IxB-l/?' pin* (ivrtgmp) 

0 1 1 H 1 X 10-3/4" p*Ht liub httn»| 

C 1 1 H Zx 11-3/4" p*t(fekM) 

0 2 7/14H 

£ 2 3/4 x 3/4" fowol ihlr^t caps!' 

r 2 1 /JpSji 6"w*«d mawt) 

0 2 CuMOm euI l^ron 1,'fi 1 miror? 

Miner *d [inlihlng nail*. *h#4*e, mndpopHn iicrykr Mini*, 
KryKxnc^artprd^fNp. 1301). 



they should be protected with several 
coats of a clear, compatible sealer. I used 
Kiy Ion's No, lft)l clear spray on the 
projects shawm 

■ For projects where u high gloss is 




Stylish ring caddy (above) Is a sopor-easy 
valenllne to make. The mirror (at feM) re- 
quires a ttnle more skill. 



desired, use enamel. For the red jewelry 
box and the crayon holder I opted for a 
relatively new aerosol paint called 
LeSpray. Though the paint produces a 
Very high gloss finish, it is a Water- 
aoluble coating* Thus, cleanup is fast and 
easy. The same product is also available 
in a brush-on form called. LeBru^h, if you 
prefer brushing on to aerosol cans, 
(Available at hardware and paint stores, 
both versions of this paint are 
manufactured by Sensicu Inc., Oakland 
Calif. mgom.) 

fu/n/P JP*®” * 93) 



F'njKici d>»qianii: C.J. Ca il d ba* r y 
Goruiruetlon by Hi* nuOitir 
PM color photo; Harry Hartman 







^fj Frame for lilting 

| hearl-iheped mirror 

“ E» constructed or Vi - 

in. plywood. The IIH action Is 
made possible by force la. 



JS% Our allraclive ring 

jr caddy keep* Hogt, 

r m jirtflii jewelry con- 

venieni on a vanliy. A loll 
cull hold* eerringi In full 
view lor Miy selection 



Solid-wood, United 
Jjp heart* bored with 
many holes become 
a handy crayon holder lor 
your youngest valentine. 



A Layered-pine jewel 

jlpU bo* can b« painted 

* In stripes or solid as 
shown. A circular cutout is 
shifted to top • underside 1o 
assure alignment when die 
boat Is closed- 
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Pt-producligri (lop), ii a finger Far (be original jaltove) minus years 01 wear at A 
resting place ror weary clients who veiled Lincoln 1 * lew oiltco. Detail* such aa the 
coves on ihe bench leg (Fell) have boon carefully and exactly duplicaitd, 






nd maple bench 
you can build 



The original is preserved in the Law Library 
of the Old State Capitol Building in Springfield. 
The Illinois State Historical Library has 
granted PM permission to reproduce 
the piece exactly, 



B y the early 1840s* Abraham 
Lincoln had become a successful 
Springfield, III., attorney. His prac- 
tice had Brown rapidly, in recogni- 
lion of his abilities in law, his quick 
grasp of argument, his sincerity and 
his lucidity of speech. However, 
Lincoln possessed another important 
attribute — he had a genuine appre- 
ciation of good design in furniture. 
The bench he picked for the wait- 
ing area of his law office is a real 
beauty, It is constructed of pine and 
maple and is 19 inches wide by 78 
inches long. We used the same woods 
to build the reproduct inn. Design fea- 
tures include a plank seat, Windsor 
arrow' back and trestle leg assembly. 
Before you begin construction, 
make several construction aids to as- 
sure accurate cuts and tight-fitting 
joints. 

First, make a full-scale drawing of 
an end view, showing leg- and back- 
support angles and! the spacing of the 
arm stay a. Then make a full-scale 
drawing of the front and back of the 
seat ends. Next, draw a bottom view 
of the settee from the end to the 
center, showing legs, stretchers and 
angles. Save time by drawing only 
half, since the remaining half is a 
mirror image and locations and an- 
gles are merely Slopped during con- 
struction. Finally, draw a full-scale 
top view of the same half, showing 
back-support and arm-rest locations 
and angles, and the spacing of arrow- 
back pieces. 

Templates are also necessary for 
the Lincoln settee. On heavy card- 
board, draw r one for scooping out the 
seat area. Draw one of a back leg and 
one of a front leg. Also, make a tem- 
plate for the front and hack corners 
of the seat. Then cut out the shapes 
using a utility knife. 

Use the full-scale drawings as an 
aid to make sight guides that let you 
line up holes to be bored at proper 
angles. You will need a sight guide 
for each rear leg and for each front 
leg. Note that the borings for the 
corner legs are at compound angles. 
Cut the guides from 2x4 scrap, six 
inches tong, 

Begin construction 

Using the drawings* lay out and 
turn the arrow-shaped arm and back 
stays. Then plane the flat areas as 
required while the w r ork piece is held 
rigid in the lathe. 

Bending the stays 

Make the bending jig as shown in 
the photo.lt will bend two stays at a 
time. Soak them for four houre. Then 



by David Warren 
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Rough square slock to round for arm 
stays using a gouge. Than use skew to 
lurn lo final diameter as shown In plans. 



After slay he* boon turned and coses have 
been cut, sand smooth with 22D-g ril paper 
while workplace turns In lha lathe. 



Turn 20 arrow-shaped back stays, using a 
cardboard template lo check contour and 
to assure uniformity during lha turning. 



Before you remove slay Irom the la lha, 
plana Iwo I lets on opposite sides of the 
workpiece as indicated in the plans. 



Use a shop -made jig construe led like the 
one shown balow to bend and clamp each 
water-soaked back stay until dry. The jig 



should band lha curve slightly tighter than 
exact contour of the back to allow for 
spring-back upon release front the Jig. 
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Three back posts (K) are offseMurncd 
prior to sawing them to shape and using a 
apokeshave to round them off. Turning 
should be done at slow speed because of 
ou l -of- b alenc e conf fgu ra lion of work p leces . 




Draw full-oca I o pattern from plans for arm- 
rest and trace onto board. Cut out the 
shape wllh a bandsaw, using a fine-tooth 
blade to shorten sanding lime. The guard 
la raised for photo clarity only. 



place them in the jig and clamp over- 
night, until dry. Since bending stays 
will take at least 10 days, continue 
workihg on other parts in the mean- 
time. 

Turn the three back posts (K) next. 
Run the lathe at slow speed because 
of their out-of -balance shapes. Use 
the bandsaw- and spokeshave to shape 
parts after turning the lower portions. 

Using the full-scale drawing, pro- 
ceed to lay out the two arms (A) and 
cut out on a bandsaw. Save the cutout 
waste pieces so they can be used to 
support the armpieces while boring 
the required holes Inter. Smooth the 
arms using a line Wood rasp. 

We joined two boards with glue and 
dowels to make the seat (C). Each 

(Plea jg fuftl to page tB4j 

MATERIALS LIST— LINCOLN BENCH 

Kay Pci, SU* i"4 dc-icriplinr [u») 

A 2 1ft x 6 x IB" ma pi i? [armrasU cul Is 

shape 

B 1 *4 Ji 3 x 73Y«" pine Uop rail} 

C 1 1ft * 10 * 78ft plM (Mtt) 

from Iwo egflrdfl 

0 4 ft x 2 >. Jfl-j" pine Iballom rail) 

E 3 ft^-dnS X 17" maple [furtgr 

F ■* 1"-di* )£ i" (irm amy)* 

S 2 i“-d!fl i eft" map Is (From end Hay)* 

H 3 lft^-dia. h 15 ft** maple I Prom lag)* 

1 3 I ft "’die X left- maple (r+«rtagp 

J 23 TV-dia. x 13 ft' 1 maple | bsck alaya]* 

K 3 1 ft x 3ft * T7"‘ maple [bask polls) cut 

la slaps 

Pfos i ic reain pin*, paper for pattern*, card- 
hoard for H7?nclHlr?B.. 2 N<?. 10 * 1 ft” fh brass 
screws, 2 No 0 k ft” rh b'iHE sCfff**. W0®d plug* 
em Ed suit, Mmwxs Ipswich aid id. d range shellac. 
Cfl rnuba WIK 

’These are rinal dimension) Allow end ugh asira 
nock Id rucIlHai* turning. 




Plank seat may be glue-and-dowel joined 
from several boards, Alternate direction 
Of annual rings to help neutralize warping. 
Apply glue lo meting surfaces; alternate bar 
clamps on both aides to prevent cupping. 



You should use a piece Of 2x4 scrap with 
the end cut to the proper compound angle 
as a eight guide for boring holes at the 
rear corners on the plank seat 



Shoe the concrete floor of a shop or ga- 
rage is rarely flat and level over * 4xB-fL 
area, It's a good Idea to shim m full sheet 
of plywood level, checking with the aid of 



a long tpirll level* This will provide a sur- 
face on which you can mark final length ot 
the legs fit order to prevent- a wobbly 
bench later, 





Automatic center finder 




In use, pend l marks centerline when gauge T a p the 3/ 1 6-in, hole s in the center tinder' s Use -drill press to bore S/1 $Hn. center hole, 
straddles workpiece and underside pegs edge for thumbscrews which lock guiding as well as 3/44n, dowel holes. All holes 
iwial n In contact with the boa rd’s edges . 3/4' In. dowels into position. must be perfectly centered . 





Rubber band acts as spring to put pressure 
on pencil for marking workpiece. Fixed 
pencil would make finder arm rock. 



T r hts handy tool finds centers and marks 
centerlines on boards anti panels up 
to 17 in, wide. To use it, adjust pegs (C> to 
suit board width as closely as jxissible, 
and pivot arm •! £t> until the pegs press 
against the edges of the workpiece. The 
spring- loaded pencil will mark the center 
as you push the tool along the length of 
the board. 



When making the center finder, keep 
in minrl these tips: 

1, Each dowel hole must he bored pre- 
cisely the same distance from the pencil 
hole as the corresponding hole on the 
opposite side, 

2. Ail holes must be perfectly centered. 

3, Use a brad-point E>it in your drill press 
to bore holes accurately. 

4. Use a thin, weak rubber hand \Ko. Ittj 
to provide gentle spring action for pencil. 



Key NO. Sii£ AMI dentnpl.Dn {use} 

P I 1-1,' ffi a * 2-1. ‘2 fiirdwcod jpancMblcc^j 

3 1 1-1, *6*. t-3.'4*2Q hardvrtmdiarrnj 

£ 2 3 -a -dia. *2-1/4 dowel 

0 2 i.- 4-20*1 Ihumbsciei* 

£ 2 i escutcheon 

F 1 NO ia rutcer band 

G 1 pencil WiMltl rustier erdSfl^ 

M 2 Sd linishincinail 

lii*C: Wnfle gfye. tack r&ciioneii oil lin^h ^piiona'i 



A V -notch cm into the tip of t he eraser or 
a tack will hold the rubber band in place. 
— Robert Bessmer 



Pivoting radial-saw rip fence 



T ’his versatile, long-lasting fence pivuta 
and can be adapted to cut any right- or 
left-hand angle. To build it, cut a lioani 
the length of your saw table. Install it in 
the table slot and mark the location of the 
saw blade’s path. Next, lay out and center- 



punch the four holes to be bored Isee 
plans). Use a drill press to bore holes and 
then rip the fence in half lengthwise. Glue 
dowels into holes in the top half of the 
fence, letting them protrude at the bot- 
tom. When they're dry, align the dowels 



w ith holes in the bottom fence half and 
assemble. C ross cut the assembly at the 
blade path mark. 

Aligning fence with blade 

Clamp the fence halves into the table 



130 



POPULAR MECHANICS 






Hardwood fence has dowel hinges which 
a flow it to pivot for cutting angles. 




Removable section can be replaced after 
many cuts (which destroys the surface}. 



slot and install your widest-kerf-cutting 
blade. Then .slide the fence sections to 
allow 1/1 H in. blade clearance. Mark the 
fence ends Husk with the table ends, 
remove and trim. Slightly round the 
corners at the pi voting ends of the fence. 





1- DRILL K-QLE& 

2- RIP DOWNCfNTE PI 

3- GLUE DOWELS IN 
UPPER SECTION 

4- REASSEMBLE AND 
CUT AT KERF LINE 

5- T R I M ENDS AND IN! 



SAW KERF CENTER LINE 



l.'fl" OIA. BORE 
1 4 PLACED 



BAND CORNERS 
flOUIVD _ 



1/4" OIA. s B-7.a ,p 
DOWEL f A RECTO] 

FENCE DETAILS 



STEPS 

I-ORILLWLE& \ 

2 RIP 00 WN CENTER 

3- GLUE DOWELS IN 
UPPER SECTION 

4- REA55EM3LE AND 
CUT AT KERF LINE 

5- TRIM ENDS AND INSTALL 



SAW 0LA.DE 



TRIM BOTH 
ENOS OF 
FENCE 



REMOVABLE 
CUTTING BOARD 
Cl A" PLYWOOD I 



1 ■ 16" CLEARANCE 
OK EI-DTH SIDES 



If desired, a iulecah be marked on each 
fence section. The tapes from a discarded 
tape measure can also he used. Cut tape 
at the 1-in. Hiiirkand fasten it to the fence 
section, so that the tape begins precisely 
1 in. from the blade. 

Bore holes in table 

To lay out holes in the saw table which 



lock the fence for cutting at 4ij c or at 
another angle, pivot the fence into the 
angle position, mark the hole, cenEerpurch 
and borc\ using guide to keep the hand 
drill vertical. 

Note: When using your saw to cut bevels 
and compound angles, slide fence to the 
right, so that the blade wilt pass through 
the opening, — Dr. C, D. Smith 




Mobile accessory or tool cabinet 




Compact cabin#! (above) organizes loo Is or 
accessories in drawer and puiMaut shelves; 
if also has door pockels for manual* (left). 

T 'his mobile cabinet was designed to 
store accessories fur a radial-arm saw. 
3t was sized to fit under the rad ini -saw 



tiible extensions which were featured In 
Build PM's Compact Tabic for Your 
Radial Sour (page Li£f, Feb. V9). The 
cabinet can also be used to store an 
assortment of portable power tools. 
( asters let you roll the cabinet to any 
work station. 

How to build the cabinet 

Construct the cabinet as shown in the 
plans. Install the pull-out shelf slides and 
the drawer slides, prior to joining the 
sides (A ) and back ( B) to the top (C). Use 
glue and finishing nails tu make the final 
assembly. ( ’heck for squareness us you 
go. 

Next, make the drawer and pull-out 
shelves. The dividers can he arranged tu 
suit the Louis which you will he storing. 
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1/4 H 1/T RABBET 



1 '4 it iv'S' 
GflDQVf 



TOP, 

25 3.'4' J J1 T(T 0 A 



DETAIL 1 



DFTAIL x 



r OVERHANG. 
1SIDFS AND FfiOftiTH 



} J.3/K * 3 -1 
U' fHA Ufl FT 

DETAIL £ 



3/8 * 1 J '- 
RABBET 



V 1 .4 * 1 T 

i.;a Dado 

DETAIL G 



DETAILS 



1/4 4 I -S" 
GROOVE 



DETAIL 7 



3i* 3.3' 
R'ABbtE t 
I TOP. 

60 T TO I' 1 
AND 
OUTER 
E DG E ' 



3/B j, 3/S' 
RABBET 



1/4 h 1/4’ 
GROOVE 



DETAIL 3 



DETAIL a 




Accessory cabinet can be p&rhed under ex- 
tension to radial-arm saw (able. Note that 
parts 02 and H2 {not shown In drawing) 
refer to bottom pul)-oul tray dimensions. 



Additional i -l-in. dividers may be 
added after assembly by using dp dips 
(see materials list ). 

Make the cabinet doors with a standard 
3/8-ill. rabbet along three edges. The 
door pockets have perforated hardboard 
fronts to allow you to blow out dust that 
may collect inside. Be sure there is suffi- 
cient clearance for the door to close eomp- 
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letely. The drawer slide ends must he 
notched as shown in the plans to avoid 
interference w ith the door pockHs, 

The choice of hardware is opt Lijjirtl, We 
Used Wooden knobs with self-cli ising, :t s- 
in. offset hinges. 

Finally, add plate -type caster* m lire 
3 4-in. plywood bottom and mu t with 
clear, gloss polyurethane for a durable 
finish. — C. E, Banister 



MATERIALS UST— MOBILE CABINET 

Key Net Size «nd description 

A ? 3, 4 k L : I j. (I I L;-! plyAOOd 

B 1 a 4 ■ 24 ^ 24 ‘> (J ptyiwjOff 

C 1 3.'4 X 25H 3fr-’ 8 p.,-*0Hi- 

0 2 3/4. 11-7/8,1 H-, i a pv^oed 

£ 1 3/4 i *3/8 K 23-3/ 4 plj^QKi 

F j 3/4 *21- 1/2* 32 iHyv/DOd 

d * ■' -■ '0 « ■) 1/2*22 ivne tp-jnwir'on 3 4 ,io:* . 

Q2 5 R s * .• 4 i 2Z jhn« mtoned from : 4 stock j 

R ' 3 -i i ■ 3-f 3 * 15 3/4 fhneiiJidrtrt Iramll 4 stKh; 

N, : i b a .4 .! 4 * 13 - 3/4 pirn? I.pji'icd Iran! 4 stock; 

1 2 j 00.2.1 pTfl-plancd l/cim 2 .1 sIk.x, 

J 1 b B*4 *23 1/4 p.ns lEHanta hum A A sKdO 

K 1 1/2 k 3-1/2 i lfl plywood 

L 1 I ? ■ 3- 1 2*22-r.4 plywood 

M j 1 ! ?> 1 1 4 k i}2.4 plywood 

N 1 1 .4 *22*. 22 1/4 iilyum* 

0 1 1-'4 *22- 7/6*24-5/8 plywbtuj 

P 2 VS* 10 a IQ. i/2 Mflfcofi/d 

Q 3 1-1/2 K 1-1/2 s2t).!/2 ftuxpM 

R 6 M/2 k 1-1/2 X 23-3/4 lire* p.nfl 

s 2 1 - 1 / 2 * 1 • 1/2 * 23 Firarp-ra 

T 3 3/4 M 1-1/3 1 23 liroi p.n* 

U 2 3.4 X 1-1/3 a 3&. 5/B Hr Of PI W 

V 2 3/4 n 1 -1/2 kS 5- i/Q iiro*pi« 

W 2 3/+* 1 *4-t/( lirorpin/i 

X 2 3/ 4 * 1 * 15- 1 / 2 I 1 * or p>ne 

7 1 3/4 * i/4 x 25-1/8' hr pf pins 

Z t 1/4 *3/4 k r„Qt p,na 



1/4 k &W- 14*1 '2" 

DADO OAD0 




AA 4 1/2* F/2 K 10-1/2 hrorpra 

BB 2 1/2 3 1/2 *3 Prt&rp™ 

CC as read 3/6*3 4 had rou*d 
DO 4 1 -di/i wpcnJ puns 

EE 4 3-0 QhS4E SBlI cios.j'iq catviei hmgc-i 

FF 4 2 -d*a piats-ryp(f easier 

DC S r*a- 6 * n ih aci-*w 

HH 3 No 12* 1-1 4f* acr-nw 

Mlse: Whir* gfijo. krarfkfifl n*# *s twtf . Bp- c*p* tor m^a 
pan 1 Kins |iip clips are avd •-jtii** frnri G/aKamap Wood 
Service. 2727 5tnjlh Mary Si Chitagp. Ill 6&H(10 . 




Rotary punch for naat holes 




R otary punches make neat, round 
holes quickly in. thin materials. In- 
stead of pound trig them to make them 
perform, they are rotated, either by hand 
or power, and act as clean cutting circu- 
lar knives. A rotary punch can cut clean 
holes in felt, cardboard, leather, paper, 
plastic upholstery , cork, cloth and baLsa 
wood. 

The punches are made from high -carbon 
drill rud, to be used in a conventional tap 
wrench or a 1/2-in. drill press chuck. They 
can also be adapted for Use in portable 
electric drills or hand-cranked drills by 
turning their shanks to suit your drill, 

A punch can be made with either an 
inside or outside bevel on the cutting 
edge. An inside bevel (see plans) will 
make holes equal to the cutter's diameter. 
Outside bevels will make discs or plugs to 
the cutter's diameter. Since the cutting 
edge is so thin, however, holes punched 
by outside -bevel punches will be practi- 
cally the same diameter as the punch bore. 

Begin making a punch by machining a 
blank true and flat at each end. Then 
square one end to fit a tap wrench, using a 
milling machine or by grinding or filing. 

A collet chuck holds the punch for drill- 
ing and machining the bevels, Spot hole 
with a center drill. Then drill to the 
desired diameter. After the hole is made, 
use the lathe compound slide, set at <>5°, 
for machining the inside bevel with a tool 
bit slender enough to enter the hole with- 
out d nigging. For outside bevels, set 
compound slide atSO^ invert tool bit in its 
holder and feed into the punch blank from 
rear. Take successive cuts until a sharp 
cutting edge is formed. Then hone with 
an abrasive stone. 




Rqtary punches can be U*ed to cut 1/2-ln. 
holes In cardboard with a drill press {left), or 
VA-ln. holes in leather by twisting punch 
held In tap wrench (above). 







Use a center drill to insure precise start of 
fwl at d rilt in pu rich blank. 




For outside bevels, Invert loci hit. set slide 
at SO* end Feed against blank. 



After the lathe work is done, clamp 
punch in a vise, and saw and file smooth a 
V-shaped notch at the shank-end of the 
bore. This opening is necessary for 
removing cut plugs from the punch bore. 
A handy tool made of No, HI copper w ire 
(nee plans) is ideal for pushing out the cut 
plugs through the notch opening. 

Harden end temper cutting end of each 
punch by heating to bright red and 
plunging it into cold water. Reheal the 
end until a straw color appear# on a 
brightened area at the cutting edge; 
douse in water. Polish entire punch with 
abrasive flap wheel, 

Material to be cut by your rotary punch 
should be supported by something that 
wont yield too readily, but will not 
damage the punch edge. White pine and 
linoleum make good surfaces, — WWter 
E Burton 




After cutting blank for punch, mill square 
tip so punch can be used In tap wrench. 




For machining Inside bevel, compound 
elide, eat at 65* control# tool 1r»vel, 




Cut notch In punch with hacksaw to permit 
ejection of cut piece whh aid of wire. 



1/4" (TO FIT TAP WRENCH! 




REMOVE 

INSULATION 

DISC- 

REMOVING 

TOOL 
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HOW TO MAKE 



EE FORE 



Room at the top . 

withdass 



With careful planning this homeowner turned 
a cramped, makeshift attic studio into a 
spacious room used by the entire family. 









A n attic is not generally thought of a spacious, 
airy, abundantly lit, we 11 -organized room, but 
PM stEiffer Hun Mamies, with design help from 
architect Ira Grand berg, has succeeded in creating 
one. The primary reason for the remodeling was to 
provide in-house office space. Don, an artist, required 
a drawing board and lots of counter and storage 
space for art supplies. His wife. Barbara, a 
school teacher, also needed a lot of desk area, plus 
plenty of room for files. 



1 Prior to remodel- 
ing, attic space served 
as a combination stor- 
age room end den. 

2 In about 10 months' 
worth at dolng-lt-hlm- 
led on weekends end 
occasional weekday 
evenings, homeowner 
transformed room 
info multi- use space. 

3 Large, we I Mil work 
surfaces with re- 
cessed wall storage 
end cabinets below 
provide couple with 
enough elbow room 
for independent, var- 
ied pursuits. 



OiRCJUtf *LOt>R 

T f~L . rf 



4 Couch with roll-out 



trundle bed 

a 



r>; stuvjci 

B-AtH 



1 flOLL 4WAV ! 
I BFP 






5 Cabinets at either 
end of sola can be 
used for record al- 
bums or far stowing 
bar equipment and 
beverage*. They are 
large enough to ac- 
commodate a small 
refrigerator Jf de- 
sired 

6 Aren around the 
stair landing serves as 
a library 'gallery for 
books, graphics end 
wall hangings. 

7 An Ingenious no- 
th e-floor fluorescent 
plant lamp, installed in 
shaft between the 
stairs also serves as 
effective night light. 



m a ke s the t ra n n fo rm a t ion q u ic k and 
easy. 

Originally, the attic was chopped 
up with small closets and unneces- 
sary partitions. Natural light came 
only from a pair of double- hung win- 



central stairwell shaft walls, 
brought light from the previously 
obstructed window to the gallery. 'li- 
brary area. 

The key, however, to making the 
most of the space, was built-in furni- 



Shqppinq INFORMATION 

fur buying intamiftipw & ine ned'Sa' dBSMr, *nie dgracity im 
iw ntd.': U idca * 1 * hsisd wcvk 

Csrpm. Otfioous style In Crown gc*d rc+nr hhqe aw-Sanrarci 
inc . Ben- 30M-. Srepnv .trt. S C t§fi02; CfnEn-. Crwn Dih- 
COUr,>Gcirp . 312SQ>J»P , '= &vd Long Lffiand &»Y, N Y 1T1I.1L. 
Counter l*<nln*te, Whilr. W lv)n*H R|lph Wilson PUs&Ci 
Cu , 600 G«rttf'.i' Bruit O' Ten'ple', Ti-k 7&5Qt Fireplace. 
Veousmroel The vi^esue-Co . 245 trieSr . Hjnnngwn hk 
* 6750. Sols IkbrFc. SBddlebacK N&uqatyoe «n Nome} 'Jni- 
rartf Inc 1230 Ak*nu» cr Itw Anwrlcaa, Mew fort. iny 
' MlJQ; Pprqwl JlKirt-vg, Cu-r Snrln.-id It oak pfl.-TUfll n nhn^rl 
nLfl brttwTi, E L Bmiti Cu InC 4255 LEU FroQwJiv Pillni 
lea. 752 J4, Lighting, Gotfliwrrlal d. ■ -J Universal aryie IraeK 
i-on Is. wail-wagh Howls and rwyesswd-eirE- recesswl iromti 

and V^nli sfwr, sphnrnj, H*ki L«gHr.ng 450 Buss* Rri Eh 
CIlti™ VdUgn I I §0057 Tirtur*m>BlnIgn™ii^g Eas> T#,. 
Gdld &>nd Hundirtij PfO0jO& Dim WaHCkijI Co S?i 

□ L-Bwirt Av* Hulfdlc. N.V 14SC2 Wood paneling C.i,™ 
Elnr r Os , TararA tt,ish 9B4tii Stain 

hMfln. A. Oflli', A So* 1 ! Coip. B&* 27 Pf?n Argy'. Pa 1007?. 
Window*, Gardao casements. Caradoo Wmdaw 4 Dooi &<•/ 
Bo* &2C Hanipuf. m 6ifi66 Acc**ig'|*p, ASgnsn hr, Bu-‘ ij 
Gn . 30-50 ThOrnion Amy , Long Fvnnri City 9^ V 1 1 1 I’ll . Daik 
Bduli?" s Spring Valley. N V i(3?k& rug, Victor 
Mrr.^hel, Inc. Kifii Spruit Arm N™ YdrH NY lOJ??; 
Wn 1 lhang r.g bBakfrla Jvdy DeMir^f or LCKWnwures New 
Clly, N Y 109S6 



hows. The stairwell wits narrow and lure. The built-in sofa'bed and re- 



The room is so well -organ bed and 
pleasant to relax in, that by adding a 
prefab fireplace, it also serves as a 
family room and place for parties. It 
can even be used as a guest room, A 
built-in sofa with trundle bed, which 
pulls out from behind the wall. 



a shaft that ran up its center to the 
celling obstructed light from the 
only other window on the floor. 

The first remodeling step was to 
demolish the unwanted partitions. 
Then old windows were replaced 
with larger units. Removal of the 



Ci-saed wall boxes made use of be- 
hind-the-wall space which under 
normal circumstances is difficult to 
utilize. 

Space-saving sofa, trundle bed 

The aim was to make use of he- 



136 POPULAR MECHANICS 





hind the wall space for bedding only 
used occasionally, Begin by framing 
the rough openings for the wall re- 
cesses and trundle, Construct the bed 
frame as shown in plans, sizing it to 
suit your needs. 

The sofa ia framed with 2x4s and 
skinned with paneling. Cabinets Hank- 
ing the sofa are of plywood over 1x2 
cleat framing. 



Recessed wall boxes above the sofa 
can bq preassembled prior to installa- 
tion, Glue and nails will assure strong 
joints, Secure these units to the 
rafters above and studs at ends With 
finishing nails. 

Build a wall-length desk 

Before you build the desk, cut ami 
frame the rough opening for the shelf 



recesses, Tf you're not sure whether 
the attic knee wall is a bearing wall, 
have an engineer decide for you. If it 
is. adequate headers must be installed 
over all openings. Next, construct the 
cant i levered fluorescent-] igh t-f ix- 
ture supports by fastening 2x4s with 
lagecrewa to the rafters. At this time, 
you should have the wiring installed 
fPJe-as-g turn to pa j?g Tflpj 
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WORKSHOP MINICOURSE 

INSTALLING A BANDSAW BLADE 




Before blade can be changed, table align- 
ment gin must be removed. Though It's 
threadier, a wrench does it beat: 



| n an earlier column, I mentioned 
III that the bandsaw is one of my fa- 
vorite shop tools, but I didn’t have 
the space to spell out just why, For 
one tiling it is a particularly com- 
fortable tool to work with. Using 
common sense and a little practice, 
you cun quickly learn the basic skills 
required for safe bandsaw opera' 
tion. In addition, you can easily 
make straight cuts witb a handsaw 
using the appropriate guide, and 
you have the built-in advantage of 
being able to cut curves, scrolls and 
the like, I would hate to have to op- 
erate in my wood shop without a 
bandsaw. 

As with all stationary power tools, 
setup is extremely important. Even 
a top-quality tool won’t deliver if you 
fail to maintain it properly. 

All manufacturers provide good in- 
structions for use and maintenance. 
Kead and understand them so that 
you are completely familiar with 
your tool, 1 keep the manufacturers' 
manuals {tar ail my shop tools) right 
in the shop. When an adjustment is 
required, or some other problem 
pops up, 1 have the information at 
my fingertips. 

When removing an old blade or In- 
stalling a new one on the bandsaw, 
always disconnect power first. In 
fact, the blade cover guards should 
never be removed when the saw is 
plugged in. 

Depending upon brand, your saw 
tabic will have some sort of align- 
ment pin that must be removed so 
the blade can go in or out. Take the 
time to use a wrench as shown, be- 
cause there is too much of a chance 
of burring the head (Le„ rounding it 
off) if you pul! it out using a pliers. If 




Blade Is slipped through slot and posi- 
tioned on center of both wheels. Teeth trav- 
el downward at blade's cutting point. 




The blade must then be tracked lo assure 
It's running on the center of ihe upper 
wheel. Disconnect saw from power and 
turn wheel by hand. When blade tracks cor- 
rectly, tighten wlngnut (arrow). 




Blade must be tensioned by turning star 
wheel as shown. Some saws have a tension 
scale (arrow) that permits quick tension- 
ing — you simply Tine up fiber washer with 
the correct tension on indicator. II your saw 
lacks a scale, tension blade so It has a Vi -in, 
flea in a 8-in, span. 




Replace i he table alignment pin by tapping 
in with a plastic or wooden mallet. 




The guide pine are adjusted so they are 
close enough to blade to prevent it from 
twisting e» work Is fed In, Guides should 
not rub the blade sides. With pins as close 
as possible, they are adjusted forward or 
beck to ride behind gullets of saw teeth. 




Next, blade support wheel Is positioned 
about \ka in. behind blade spine. Finally, 
bottom guides— located below the table — 
are adjusted in similar f ashion, 



that happens, you face an aggravat- 
ing task each time you want to 
change blades. 

The photographs shown on this 
page illustrate basic steps for ad- 
justing a bandsaw. Though your 
brand may sport a nut or bolt of dif- 
ferent configuration or size, the 
rules for setup remain basically the 
same. But, remember, check j four 
manual before starting. IW 
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This One Low-Cost Power Tool — 

SAWStafcsMVHM... 

PLANES to desired Thickness 
MOLDS al popular Pattens.. 



— All at once or separately. ..All By 

The Only Complete Workshop Tool Of Its Kind in The World' 
From The Day II Arrives , . . the Beisaw will make and save you 
money. With shortages and inflation driving lumber prices sky-htgh, 
this versatile power tool easily pays Tor itself hy quickly converting tow 
cosl rough lumber into high value finished stock. In Just one pass turn 
out your own quarter-round, door and window slop, casing, 
tongue- and-groeve , , , all popular patterns. Other Belsaw operators 
are making cases tor grandfather docks, furniture, picture Frames, 
fencing, bee hives, bed slats, surveying stakes . . . all kinds of 
mlllwwk. 

Bui If Fdf Pros . . . Priced For Home Craftsmen ... si j S engineered 
and built to industrial standards, but factory-direct selling keeps the 
price tow. Handles tough oak and walnut as easily as pine, and so 
simple lo operate even beginners with no experience can use if, 

With just this cne tow cost power-teed machine 
In a corner of yqnr garage or basement, you're 
set tip to supply lumberyards, cabinetmakers. 
— carpenters, re modelers, conltaclors end 
~ hobbyists in your area wMh custom plain erf 
^ lumber, trim, mu I ding . . . ALL of their 
miJlwnrS; requirements, you Can Supply plc- 
k. hire molding Ip an shops, hardware and do- 
parimeiil stores, Or Sail dried to Ira riling shops. 
All standard patterns are available from slack, or 
we'll custom grind a knife to your own special 
design or sample, 

Dots The Ret\mv Pay* VfK BET! — 

READ WHAT OTHER 9 ELS AW OWNERS SAY: ^ 

V (jiKHt Irm-ifmnH * Roherl Sawyer, ftfraeburg., Oregon; '7 &r- 
iievf ihdt thr Pel '•aw is the teal investment f ever made . I've been a 



- Try I he Bel saw in vnu r own shgp for ,i full ,H ' Days 
and put it to work lor you. Give it u thorough test and 
mnki' it pr our that i? can do everything u-e say u will 
Use ft Just ..is ninth ns you w-ant. TTu-:n it y uj arv nul 
oomptetely satisfied, just hi-'jid il hack and uve'l] return 
WUfy pi.'Vniy vhju Si.' Ill Aftd VOLT are Ihe sok judcfi-' 1 
There an- no questions asked there ore no fine 
print ' use* charges Our flat guarantee isthal YOU mu si 
he I00 ,H T, iutis/iecf or you yet your money back.’" 



ftlSifWSt! 
Earn Elite 
Income 
Right At 
Home. , 



Just Mail Coupon 



tf cnWHin ha, hem BEL$AW PblfflH IDOLS Co 

“® F f^wwi^ 
dm ' ni*n i « Kansas City, MO Ml 1 1 



30 -DAY FREE 

TRIAL OFFER 

L ffpJJ CoAP® 1 A 

fat mj 



lull ^rroili ^ 

.. rush coupon today! 



planer man for years and am rtcrw retired The Behaw has earned mr 
Over $60,000 extra income in the past eleven years. ‘ 1 

Poy^l-'or flM-lr ■ R. s. Clark. Springfield, Ohio; " l bought a hate;h 
of walnut in the rough , md after planing iron the Btfitlto 1 figured Up 
the money 1 had saved. It n-vu enough la pay fur two- thirds the east of 
the Planer. It realty does a gxmd joh," 

Mm Than hi|)iilii! * Slephrn Schulz, Orangeville, Pcnna.: 
'’This machine pays for itself by making money Out of scrap boards. 
It is a very well built machine and f confess ii j'.i mare than ! expected 
for the price, ft dots everything vow tuy if wt II. " 

„ , , ,4nd ftelsaw h The Choice Of Professionals: 

'7 recommend Belsaw's Hatter-Molder-Saw as the most useful 
shop loot that 0F1V craftsman could flwn . We use ours every day in the 
WoRji bench model shop, and cautdn l get along without it," 

JAY HEDDEN— Editor of WORKBENCH Magazine 



I 

I 

I 



6 ELSAW PqWEH TCHM.S Co, 

900F Field Building 
kansas City. Missouri $4111 

YES, phase stud mr thr fXtt Bookie f 
that gives me complete facts ahetut Betsa u- i 
Tinner- SfohJrr-Sav and full details im how 
I can cfuatiJy f fC ii .it) -Deis Free 7 rial right 
In my rJia'fl shop. 1 understand there is So 
Obligation and that Set salesman will rail 
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You Can Build This 

Clock! 

only with a 
Craft Clock Kit 

Yau will ol-^AyS- fe- 
!he wiislsc- 
iion iftar rou led in 
txjild ng your own 
■JlQtk Our hew Venna 
Regular 1 $ One al 
rhe masi maq-'iificEnf 
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S*" rr | ii tp 4-1 mi'rii a a OnOspimfi Snare 15HH 




osc^gsccccosc^cocccosocov 

STEP FORWARD INTO THE PAST ft 



FANtaitic FactS 

* Saves up to 35fy on healing ccsis 
Quality manufacturing Since 1939 

* UL approved 

* 90 day $ back and 3 yr. guananiee 
To order call 1 -TOO- 24 1-7700 

Ga calf coll. 1-404-498-1278 
Send 25C foe color catalogue 

UNIQUE ENERGY PRODUCTS 

P.O. Box 1009 ■ Dept PM -2 
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reach the takeoff point of the Olym- 
pic inruns at the recommended 60 
mph. Excessive inrun speeds are 
remedied by having the skiers move 
down the ramp to a lower Kate, in 
the ease of the 70-meter h ill, or using 
the 90- meter's unique movable 
starting platform. 

A good takeoff earns points 

Judging for style begins at the mo- 
ment of takeoff. Once jumpers 
thought it was really keen, and very 
Norwegian* to stick their arms out 
on either side, like swan, divers. To- 
day that maneuver could cost you a 
medal. Instead, the contemporary 
jumper puts his arms hack and leans 
forward, as far as he can, over his 
skis. 

And with good reason, Air travels 
faster over his gently curved body 
than under his flat skis, To put it an- 
other way, the pressure from below 
becomes greater than the pressure 
from above. lie has lift. 

From its work with computers and 
wind tunnels, the International Ski- 
ing Federation has determined that 
if a jumper left the ramp pigeon- 
toed, he would create a large trian- 
gle beneath him that wwld be com- 
pletely air-resistant. He would find 
it much easier to fly. The bad news is 
that it would be impossible to land* 
Nevertheless, the discovery wns not 
without its practical applications. 
"We now know,’ 1 Martitsch says, 

1 "that if a jumper keeps bis skis sep- 
! seated by about 6 inches, no nir will 
flow through, and he will be carried 
by the entire area, from the outside 
of one ski to the outside of the oth- 
er/ 1 In the old days, if you did not 
keep your skis tightly together, you 
lost style points. 

From wood to plastic 

Co m pared to thei r A l pi n e con n te r- 
parts, jumping skis are long (SWs 
feet) and heavy, grooved at the bot- 
tom so they will stay straight after 
landing. Once made of 100 percent 
hickory, they are now mostly plastic, 
with a wood core. Boots, attached by 
loose bindings that :illow air cur- 
rents to play with the skis, have ex- 
perienced a revolution of their own. 
The newfangled type come up high 
in the back, so that jumpers will be 
less likely to "sit down” on the in- 
run, allowing air to get under their 
skis. (For details on the latter sub- 
ject consult Vienko "Agony of De- 
feat" Bogatej, the Yugoslavian im- 
mortalized on tYide World*) 

On a higher plane, helmets have 
repEaced woolen ski caps, and the 
once- mac ho “boggy" took has given 
w*ay to the finely cut jumping cos- 



tume. Before each competition, ap- 
parel is tested to make sure air flows 
through freely. It seems that a few 
years ago, some jumpers got the 
idea that if their suits had extreme- 
ly porous fronts, and rubberized 
backs, they could “balloon” them- 
selves a few extra meters. 

Even if cheating w r ere allowed in 
this Olympics, it would be hard for 
America to add to the one ski-jump- 
ing medal we’ve won since the 
winter games began in 1924. Our 
greatest hope in the event, though, 
is 22-year-old Jim Denney of Duluth, 
Mann, Denney is a fair country land- 
er, but according to Devlin, who will 
handle the TV commentary for ABC, 
the United States won't he a world 
power in ski jumping until our en- 
tire team learns to come down more 
stylishly. La ridings ore supposed to 
be accomplished in the telemark po- 
sition, a shock- absorbing pose in 
which the knees are bent and one 
foot is placed slightly ahead of the 
other one. 

Safety over distance 

Although distance counts as much 
as form in each competition, there is 
no steady assault on the world 
record — 176 meters — as in other 
sports. "If you want to go farther 
you just build a bigger hill," says 
Martitsch. “There is nothing myste- 
rious about it. Of course, there is a 
limit, a point where the jumper 
would lose control, just as a cat, if 
you throw Pirn far enough, will 
somewhere lose the ability to land 
on his Feet. But do we care where 
that point is? No. We care only about 
safety/" 

Olympic ski jumping is still con- 
ducted on good old-fashioned snow, 
but scientists are working on that, 
too. Mats of shredded plastic — vari- 
ously described as looking like spa- 
ghetti, a hula skirt and a thatched 
roof — have been used on European 
hills for years, and are just now be- 
ing introduced in the United States. 
With this innovation, winter is no 
lunger necessary; all you do is water 
down the plastic and go. 

Devlin has never seen a hill wear- 
ing a hula skirt. Still, he likes the 
idea, “We've got to get those things 
over here/" he says, ‘Then we could 
practice more. Heck, we might even 
find us a good jumper in Alabama, 
and it wouldn’t cost us anything! FI3 
bet Coca-Cola would buy us a mat if 
we let them put their name on it/’ 

Considering that Coke's colors are 
red and white, and that the mats re- 
mind some people of spaghetti, that 
would be a most remarkable sight 
indeed- JW 
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To the men & women who 
want to quit work, someday. 

Isn’t it about time, you found out, the misunderstanding that most people have about becom- 
ing Financially Secure? 



As incredible as. this may sound me re is a 

Id flee umglate grpr-il wealth without working 
spleen hours a duy. every day. tor the re?j.t of 
your life? Rlj[ because of the bold imruicat-cjn of 
rh is. statement I would like you ihe reader to t>o 
Ihe juriqp 

My name i& Robert t Shmdter I wrote- a 
booh enlitlad "The Gul Rich Report but I nm 
rro-i qoma to icii you now to become a million - 
aire P urlher mg i a I ,im not qOirlu to Show you 
now to become rigb Oirerni-nhl ^YhaF I .im 
'jonq lo tell and snow you arc ideas ana methods 
tfi -il f>ave made people- from ail Wrdks of Hte suo- 
. uiisiui ndar&ndant md tmiLmciaity swcure lo> 

| he resl oi 1 li-tJ ir liven 

M you ary util i wMh me ftvs lar and I bone 
you ore. I w&uW like to ?-hare wilFi you somr-: Of my 
accomplishments lhat I have included in my new 
book 

Now i know that you onpocf me to tell you 
About some 'secret success lofjniila'. that l 
found m inc a me nt some old mansion Or mat f 
sooku la and studied the rchesl and mosl power- 
ful 'nun m iHf conn fry Nol IruO, 

Quite thy Opposite 

What f teamed over me past five years a 
bout success and financial independence was 
quite ihu opposite teqm any formulas lhal ya-i 
may have heard or read about 

Take Floberl Gorman a mddle-ag'Pri man 
from Alexandra. ’vir-tjinia He works asa carpen- 
ter rector nq old houses, because fie likes. if. rind 
has m net worth pf over a million rlHUm He own?, 
two office buildings and twenty-five houses mil 
or which me accumulated over inc past seven 
y#jr^ Btarlmp wilii nrj|hinrj| 

And then there a Alice Ragan whp in a wid 
gw with lour children fnom ArielO. California F vr- 
years aqo she was flat- broke and so heavily in 
det?F thal She Lame very nlGSe hp annlyfiLq for wt -I 
in re Today she has ovc $250 QOO in the bank 
nn<J35*t ow-hers.h'p mono ol Ifi*' slntes Jurqest 
corparafi-ons Ail of fhis was acquired by using 
tee same ide-as and method?, that M' Gorman 
used 

l tounp rhut (hesp-.i iwo casi-s were not iso- 
lalett tty any means From one end ol the country 
tp 1 h i‘ ocher I FaFkeiT tu small qfGun& of people 

irom all walks o< ine ■|.7i-l apply 'ha and using me 

vime ifluas nnr.1 methods] All ’>ter|:nu without nny 
capital and all bF?comrnd ImncialFy secure 

Definitely Different 

Tne mothoda and ideas wtu octet mteiy dif 

1 ri , r L ■ I ‘a| tin l.llrll lif,l Hue .mdltir Ml- 

10 artyfhinq -n any book I had pver re-ad 

I be-ian by puttinq Ihu information .md mein 
CMjS I h.idtenrned niOpractif.fi re vihiHT] and Itn- 
provnir | i hem 10 w<ak even f.i^ri=-r I wan ama/ad 
at the results m |usl bi< mpnlHs- 

Today l am my own boss* and l urn spend 
ng a tot ot fmno Emvoimq around ihe country 
doing thin if. ihai l only dreamed ritiouf before 

In Ehc HrM six mobths qf ppernl-en wdn |u:d 
oiirf ol my mf?mod!. I earned over &1 lJO.(IOt> 
The second hnif of (tie ye.n l dou filled mai tvj 
um Aft'V Ilirt-I? yi’.ir-.. of fiertL.c.iiii^j my method 1 , 
lafrr the pren riant o' eiy own ('.ortiorolion Whmti 
planned ;i ser-n?s of acouiKilronu buck in i gTfl 
wirch by tf3fU) 'ilmLJld -.Ljrp.y.-. !"n- Sft mill'url 
dollru mark 

3‘Jl telJ you ono Iriintj abyone cun make 



S^OO.OCIiDhT venr using m v methods anLi ideas 
and I hey would he ,i Fad «i it la try fhirVj'- are 
tough lor poo JJlO hying on Tomorrow 

Ihev'M hi' ever i tougher 

All over America new fortiines arp bemq 
crenled People <rcjfi f in walks Ol life rL H i? ernlkirk- 
mrjqn .in adventure Ih.inpv. expehenc'fifi in IiIe- 
can match A |o-ii r ney into excitement, success 
and — jusl possibly — gr« a t weutth and the kind 
ol person.il Ireedom rb-ir few Gibers will ever 
enpoy. 

The«eaE PfDDf 

BliI you w II Ur'd tli" reel proof of my mC 
oomolishripnis n the msi okivim eiLipU'MiQt rt>y 
book i win rihow yrjn tti.it you don I h.ive lo be 
ri qeii-us I m Jef iintel y not You w H find lhat you 
don I tw 0 lo live m .my i win; glut prUF ol the 
country Nor do you have lo have cupeniBfiite or 
outside- Imanc irq 

My book The Get Rich Flencrl' wilte-tiow 
you mam ftym how lo m.ike -i subi^ itfln-jl muome 
and b-ecome iinariuully secure It wil stimnlale 
yotir mind and reveal ro ydu NF^iV ide.is .md 
molnnit:. Ihat will wflrk Inr -;n. NO MATT F Ft wfi.il 
kind nl fob gr hu:.-nesH ypi: are -n I Hive already 
rpCnrveri m.iny teller from Ikni -'- wives Lawyers 
businessman doclor?, ?md q&uomnnieni elm tod 
officials who hove thanked me rmd iTruli ted From 
Ihfi ideay and suqqe^Sions m my book 

S2.BQC1 1 in Twenty^ifthl Days 

r uifi a /rlifto r.TiJ'fltid' T-i.i n- ?.5 r Tflr;i ni .Tpir 1 Pf? 

rvisr Heep #fi H&r n/itf vtj rtin TV at n>ght Ms# fJuit i re- 
ceirftr 1 -DijrClpr fticn A( 1 fir , 'r i IdJ^f- jsmprai^p ro SO Wit)? 

mf Jane 4Fi<t rTM*m| j mcnoy r39SJ(JPS 4.JVJ jnfrtm t mad* 
12.#QCir3/ng ypkr i7H>mpps rcdjvrufl^jfiiv-rfOL'triT frurf it t 
w** younger fiMra t rpe-' uitfuttOidt ' 

J-.h.jjr'j j Stiifori^n 

A Blueprint lor Success 

1 J*nr ifMtMti to-tcAiri lidtnir r^hflr i iv.p.i .#t sfleiv 
buiijit.y.y — Ntw Yut* furwi*. #rriun tur 

flrDiKfyf<rv .)t?uiyi Atf*/ .\+vtr,Q,v SiiJirjyrr; ot ytsu> ivrwn i f.ap 
eoiy vi j? your iysrfl,Di tor ■''*& a bimtumt to/ feecofflinp 
toecMiru.' You L-oi/rii on m t My sauis n* ttl v*iy 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



The Camel World of satisfaction 
comes to low tar smoking. 

This is where it all started. Camel quality, 
now In a rk:h tasting Camel blend for smooth 
low tar smoking. Camel Lights brings the 
solution to ta stein low tar 
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TABS TO TFHM GAS USE BY HALF! 

iCoTHnusd from gags t ’ #> 

skipper actuary a inns the angle of 
thrust* and he can do it while under- 
way at any speed. Not only do you 
push the bow down to stop the 
pounding when heading directly 
into a nasty chop, but you can also 
raise the bow higher than normally 
possible at medium to slow speeds, 
making it possible to keep "your 
nose in the air" when running be- 
fore a steep following sea. 

Better still* the helmsman can, by 
the momentary touch of a button, 
adjust the craft's running attitude 
to the optimum for that particular 
speed and sea condition, Obviously, 
the power-trim system can also be 
combined with shims or preset tabs 
to increase control combinations 
considerably. Fuel savings possible 
with a tab- and -power-trim system 
can run as high as 30 percent* we’ve 
found in our test. 

Power trim tabs 

Power tabs can do everything pre- 
set trim tabs will do — plus a Jot 
more. One of their many advantages 
is the way they can be controlled 
while underway at any speed. You 
can also raise one and lower the oth- 
er individually* and the boat’s run- 
ning attitude responds immediate- 
ly 

Because the skipper* using simple 
d ash-mo unted control levers or hut- 
tone* bas such precise control over 
the attitude of his craft, the danger 
of over-control is almost eliminated. 
This allows installation of much 
larger tabs than would be safe or 
practical with preset, trim tabs. The 
largest power tabs that will lit your 
boat, in fact, should be used. 

You cun install these tabs yourself 
and save money. The pair of 9 x 12- 
inch Bennett Trim Planes 1 in- 
stalled on my l7tk-foot Hewes Red- 
fitther took me about four hours of 
work. The job wasn't complicated, 
due to their simple design, complete 
instructions, and prerigged plug-in 
wiring harness. 

The most immediate effect was a 
noticeable increase in top speed. 
Without the Bennetts, tops for my 
rig with a 75-hp Johnson Stinger 
was 36.7 mph, Alter the power tabs 
were installed, it promptly jumped 
to 39,5. I also measured an improve- 
ment in fue! economy that ranged 
from 10 percent in smooth water to 
as much as 40 percent when it is 
rough. Since l can power- adjust the 
hull’s under water "geometry” at 
will, I also get a far smoother and 
dryer ride in all sea conditions- And 
in addition to the fuel savings* I 
have less wear and tear on the boat 



and on its equipment— radio/ tele- 
phone, deplhfittder, control console 
and the rest. The result will be im- 
proved resale value because of bet- 
ter condition and performance* plus 
the value of the tabs themselves. 

Quality power-trim tabs aren’t 
cheap. Typically they range from 
$300 to $400, plus installation. Be- 
cause of the fuel they save, however, 
they could pay for themselves in a 
few years for an active boatman, 
without even figuring the probable 
increases in gasoline prices over 
that period. 

Power trim and power tabs 

Combine both system a and you get 
a result that outperforms either 
method alone. Now you have precise 
fore-and-aft control* plus side-to- 
sidc trimming which only the tabs 
can provide. You can now use the 
trim tabs primarily to offset a cross- 
wind that otherwise would be 
drenching you with spray. Mean- 
while, your engine's power trim can 
angle your hull up or down, for a 
smoother ride. 

You cannot raise your bow with 
trim tabs- By raising the tabs, how- 
ever, as far as they would go (slight- 
ly above the horizontal), and trim- 
ming the engine to the full outward 
extent of its power trim range* 1 
found that my boat could attain a 
much higher bow attitude- That 
would allow running in up to a six- 
foot following sea. with no tendency 
to dig in her bow and broach. 

Fuel economy, as expected* ia in- 
creased even more, which my test 
records clearly show; Without the 
Bennett power tabs, my fishing boat 
begins to full off plane at 3400- rpm 
and 17 miles per hour. As the hull 
starts to mush, my miles per gallon 
drop from 6.6 to 3.5* und my speed 
from 17 to 10-5 mph. With the power 
Trim Planes installed, I found 1 
could stay on plane at speeds as low 
as 11,03 mph ami 2600 rpm, as long 
as both tabs were in the maximum 
down position and the lower unit 
trimmed out as far as it would go. 
Without the tabs. but at the Fame 
throttle setting, the boat fell off 
plane to 7.67 mph, and the miles per 
gallon dropped 44 percent from 5,6 to 
3.4, At the same time, my rpm 
dropped from 2600 to 2300. If I then 
moved the throttle back to £600 
without tabs, my speed picked up to 
only 9.0 mph* and my gas mileage 
dropped even further — to 3.3. That's 
2.03 mph slower, and 52 percent low- 
er fuel economy than the same ta- 
chometer speed with the trim tabs. 

Obviously, the poorer the sea 



conditions, the more dramatic the 
fuel economy with these two power 
trim systems. During adverse sea 
conditions* where it was previously 
impossible to stay on plane at 17 to 
18 mph without punishing my boat 
and myself, I can now drop to 11 or 
12 mph* still stay on plane, and thus 
save a large amount of fuel— while 
slogging through conditions when it 
would be particularly unfortunate 
to run dry. 

Even at my normal 25 to 30 mph 
cruising speed* the effect of the two 
trim systems is noticeable. Without 
them* my host miles-per-gallort is 
6.4, Adding power trim alone boosts 
that to 6.9 mpg, and when I added 
the Bennett Trim Planes* it jumped 
to 7,9 mpg. My average cruising 
speed has also increased by three 
miles an hour. That’s not bad for a 
17tt-foot boat (16 when you include 
the length of the tabs). In fact, it's 
better than some cars, 

Safety benefits ere a bonus 

Safety improvement is also a trim 
tab bonus you should not overlook. 
Getting home ahead of a storm 
through choppy and gas-consuming 
headseas can be a worrisome prob- 
lem. Reducing the punishment of a 
pounding ride, plus the chance of a 
broach* make tahs even more worth- 
while* 

Your boat will produce different 
results than mine— every craft 
does, because of differing hull de- 
signs, size, loading, power and water 
conditions. But by using these prin- 
ciples, you should be able to reduce 
your fuel consumption and improve 
performance to a significant degree. 
Your percentages may even trim 
mine! fM 



MANUFACTURERS LIST 
M*mu< w prvwH 

Drv**¥*«j PrwjliCl& Cq 1 1 36 V««* BM-. 1^* Angrtv 
C*fcl MM& Prowl. 

DnlphiMi' S«krp, 5901 Norttanril >4t+’- A™., f-ortLa-jdmr- 
drum, Fla. 333W Manually M^uHlaUd tfilfl IMv 
filer. L Manna- Dflitgna. 415? fttteectan*. Bew,;>*er. GalH.. 

jUj^g^ ta rq^pE 

Qt«m ln+if*r**. Bo* 3SM, &**«**, FI*. J®76 AUtOflltfC 
odtusbru isp-ng-iowM}. 

SwftMokhig Co.. Son 2$5d. SuruwtB, R» J«TO Fhw-A* 
Trim 1 it*ii t plastic, -iiuIvtibSc noii-siing 
T*mp» PfOduCI* Cochran Rd Solon, 
and pr*MK. 

ftamoip 

ppnrfllt Mel'ihp. »0 MQrft'*cgE I An An . DwMd Ehwch, 
FI*. 3344T. EI^Inc-hptiLtlc 

HquE . rvplnr Mlg , 7304 hnl» al Brtdg* Si., SI Lfru-i Me 
M12T Ektelic-l-ydrauit 
Gift* L MltfifW- DGJuJTiB |U» tftOv«j 
Huron** Vtip , 164-02 MET Si. Hwvd &ejreh. N V n414 
-DfffllOd 

■CM Frudutls, 1 1 40 tStfi S( , hfcrth Vwnoju™, 

B-C Hy**uk. 

KfettMhtf So* U«L Ford riU Lfc. Vfii. HB5 

K-PUn* 5 nydrnul*; 

L. Saragta Inc.. 121-26 Dupont 9l. PlMwtmi* NY 1 1603 
E«mc-HVdfBflHte 



February i960 143 




YepAamaha makes portable 
generators.The kind of portable 
generators that you would expect 
Yamaha to make, 

Technically advanced, simple 
to operate, lightweight, compact 
and exceedingly reliable. 

A capacitor discharge 
ignition produces a strong spark 
under any working condition. 
And virtually no maintenance 
is required. 

Few, if any manufacturers 
offer CD, L throughout their en- 
tire generator line, Yamaha does. 



A feature completely unique 
to Yamaha is an oil warning 
system which automatically 
stops the engine when the oil 
drops below a certain level. 
There's a DC outlet so you 
can conveniently recharge a 
battery Large intake silencers 
and mufflers for exceptionally 
quiet operation. High-capacity 
fuel tank for long hours of 
smooth, continuous power. 
These are the things that 
make a generator a Yamaha, 

In places where a generator 



is often the only source of power 
and there's not a drop of gasoline 
to waste, Yamaha is the name 
people rely on. 

The Yamaha EF1200, EF1800 
and EF2600. 

Fbrtable electric power to run 
anything from campsite to a con- 
struction site. 

See your Yamaha dealer and 
get all the juicy facts. 

YAMAHA 

When you know kotvtheyw built 




PICK OF TH£ PROJECTION TVa 

{Canlinuad fr cm pagt) Wfi} 

cost; some sell for as little as a few 
hundred dollars. 

In the last several months there 
have been two very new picture-dis- 
play advances, one of which is just 
reaching the general market. The 
other may be confined to higher 
priced military-industrial seta and 
may not be enjoyed at all by the con- 
sumer (at least not in its present, ex- 
pensive form). 

For right now, Henry Kloss and 
his Kloss Video Corp. have devel- 
oped a brand-new Novatron picture 
tube, having extra-sharp magnetic 
focusing, a long deflection angle, 
and a mirror system somewhat akin 
to the highly successful Schmidt op^ 
tics. The beam shines through the 
center of an optical mirror, strikes a 
small, phosphor-coated center tar- 
get, then is reflected around the tar- 
get assembly and out through a final 
correction lens to the viewing 
screen — one tube, of course, for each 
color. Kloss claims a system optical 
speed of f/0,7, just about the fastest 
in the industry, and brightness of at 
least 80 foot-1 a mberts. A 1 9-inch TV 
measures about 150 foot- 1 a alberta. 

An unconventional system 

Meanwhile, Aqu abeam, the most 
unconventional new system of all, 
has been introduced by Art Tucker 
of Electronic Systems Products Inc. 
Tucker designed a four- window 
plastic box, mounted a pair of indi- 
vidual-wave-length dichromic mir- 
rors inside, then filled the box with 
special liquid to defeat refractive 
mirror distortion. The result is a sin- 
gle red* blue and green beam of very 
high intensity that can be projected 
by only one lens on. any suitable 
viewing display, the image size de- 
pending solely on distance between 
projector and screen. Unfortunate- 
ly, startup manufacturing costs for 
this system are high. Conau mer pro- 
duction units would have to sell for 
between $5000 and $7000, 

Japan's Mitsubishi (MCA) is also 
showing a new tri- picture tube sys- 
tem. MCA claims a brightness level 
10 to 1 5 times greater than that of 
conventional tubes and a maximum 
resolution of 350 lines horizontal 
and 400 lines vertical at 25 kilovolts. 

Available now 

With more than minor improve- 
ments immediately available, at 
least four of the newer sets are well 
worth consideration by anyone who 
has that extra buck available to in- 
vest in big-screen TV. 

Kloss Video Corp, markets its No- 
va beam two-piece system with No- 



vatron tubes at the relatively mod- 
est price of $2495, This includes' a 
8 Vi -foot screen; 80 foot-1 a mberts of 
brightness; a Magnavox 4-MHz 
comb filter; very high resolution 
chassis; electronic random access; 
channel scan; remote-control tun- 
ing; a built-in test pattern generator 
to adjust focus and convergence; 
equalized power amplifier for the 
speaker; separate sound output; 
and both 300- and 75-ohm antenna 
inputs — an excellent buy in most re- 
spects. 

There is also MGA’s current VS- 
500 U and more recent VS-505U and 
VS-510U models, which are just ap- 
pearing ip some major cities. The 
VS-5Q0U has: a 50-inch (diagonal) 
screen of washable vinyl; f/1.3, four- 
element precision-ground glass op- 
tics; five stages of video amplifica- 
tion {gain) with super resolution; va- 
ractor pushbutton tuning; two 5x7- 
ineh oval speakers capable of being 
switched to a 10-watt external am- 
plifier; and 300- and 75-ohm antenna 
inputs. There are also video and au- 
dio input jacks, and the cabinet is vi- 
nyl-clad wood veneer — another solid 
buy, even at $3700, considering this 
is a very deluxe set with excellent 
convergence and superior optics. 

Another new and very present- 
able single- unit projection TV that’s 
also just being introduced to the 
market is Advent's new Video Beam 
Model VB125. Featuring a low-pro- 
file cabinet of solid hardwood and 
walnut veneer, this set (as do other 
Advents) uses: a Canadian. Electro- 
home TV chassis to drive three 5- 
inch, four-element picture tubes 
with f/L3 lenses; a five- function re- 
mote control for on/off; random ac- 
cess and sequential channel selec- 
tion; hi-fi loudspeaker; video/audio 
outputs; two direct video inputs; 
300- and 75-ohm antenna inputs; a 
300-ohm UHF outlet; and customer 
controls on the lip of the cabinet mir- 
ror drawer. Price: §4000. 

All of the projection TVs we men- 
tion can be used with video-cassette 
docks, the new videodiscs and elec- 
tronic games, as well as for normal 
TV fare. Many so-called “media 
rooms” feature a projection TV 
screen along one wall, with numer- 
ous accessories from the list above 
for an all-around home entertain- 
ment center. 

Is this all? For the time being, 
probably yes. But by next summer, 
more IJ.S. and perhaps even foreign 
manufacturers may be in the mar- 
ket with laser -beam projection sets 
and fi-fooi screens that will literally 
dazzle the eyeballs, W* 
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THE FREEDOM BALLOON 

{CMnueg trcm page iOZ) 

to took tor material Hinre P&fmeck, papulation 
Hew few fitores strni they were welt known inj town, they 
drove JiO miles to a department store in the larger city 
of tier a inhere they found n cotton cloth they thought 
would do the jobi To allay any suspicion 9 on the part of 
the clerk, who was speechless when they told her how 
much ofl St they wanted, they said they were from it 
<a ? ftp tn tf-tdu h ?md wamed it tent l i ning. 

Sewing under cover 

For thp next two weeks Wetzel ensconced himself in 
his upstairs bedroom , always hiding ever yltiing if visi- 
tors eamie, to do the sewing on a -U) -year-old, fOot-pedril 
Sowing machine. Working each day until hi? hands and 
faat wr^rp swollen, he produced fl hug m eas-u ri n ir 5(1 feet 
wide and 6H feet Iona, 

Strelajrk, meanwhile, working in Wetzel’s downstairs 
hobby shop, constructed the gondola and burner sys- 
tem. 

His first burner ri.tr, later to prove inadequate, eon 
$ i sted o I t wo 1 1 ,b- 1 nch-d i a \ no te r, 24,,2- port nd , 1 , 4 A-g ji 1 1 on 
pottles ojf liquid propapa household gap hpofyed hv Hoses 
to a la -inch waterpipe with el control petcoek, lopped by 
a 4-milUmeter-diumeter nozzle leading into a sheet- 
metal stove pipe that measured 39- inches long and 5 
inches in diameter. 

The gondola was a -1 .6 by 4.fi-foot welded frame of 1,57- 
inch angle-iron e» strengthened by two diagonally 
welded I-inch iron struts. He drilled holes in the Frame 
at (5-inch intervals to bol£Tn a fTtteiT piece k>f s hoet- metal 
flooring ,03dheh thick, At each corner hf? bolted a 1 - 
inch -square, Ul.o-tnch long stool post and also drilled 
holes in it at b-ineh intervals, Through the holes he 
passed H- mil) inlet er- thick nylon clothesline, s or round- 
ing the gondola, like the ropes in a prize-light ring, as a 



guard rail, On top of each of the four posts he welded a 
'■iidnch open hook to which the lines ithe same type of 
hylo n clothe si i no m atemtl ) seen ring the bag to the gon - 
dolft [three lints per hook, 12 in alt) could he secured. 

By early April IN 7b Strdzyk and Wetzel were ready 
for testing. Tiioy spent several days hunting for a safe 
place where they could try out the ha 1 1 on, finally find- 
ing a secluded clearing in a forest about 18 miles south 
of Posneck and b miles from the border. Under cover of 
darkness they spread out the bag, lit the burner (whosii 
fIm dif* was only a disappointing Lb feet long},- held up 
the opening and attempted to inflate the balloon with 
It. Nothing happened. 

"We thought It was because the hag was lying flat on 
the ground anil probably ought to be vertical/' Wetzel 
remembers. 

They spent several weeks hunting for a place where 
they could du that secretly, finally discovering an Iso- 
lated rock quarry with a 75- foot cliff, from wpich the 
bag could be suspended and inflated from below. Again, 
nothing happened. 

Wetzel and Strelzyk then designed and built an inge- 
nious blower-^ figuring that the bag should first be 
tilled with cold air— and a portable h flame -thrower" 
Hint would help heat it before? igniting the burner on 
the platform. 

The blower consisted of a homemade fan with six 
blades, each about 3 feet long, powered by a 14-hp, 350 
cc "Zwickuuer Motorenwerke" motorcycle engine. The 
blades were fashioned of sheet steel. The blower had a 
capacity of 17,657 cu. ft. of ah per minute. The engine 
was e quip pe d with a starter from an East German Tfra-| 
‘ b a n t~a\i t cmbhlTe , wlilcli“£fiey could a witch off By jump 
cable from the battery of ^IrelLykV Soviet-made Mt>sk J 
vitch sedan. To avoid possible detection in the clearing, 
because of the motorcycle engine's noise, they silenced 
it with a Trabpnt muffler 

The "ftame-thibwer/' alsn 



1 1 -kilogram 



Slrelzyk bad Wetzel collaborated on these 
sketches exclusively for PM, Top view pf 
gondola {GonaWJ below Indicates di man- 
sions In millimeters, including sheet-metal 
(Siecft) thickness, length oi sjdes and diam- 
eters of gas bottles (GasiYaseherq and burner 



pipe (BrennerrOhr). Profile sketch {not to 
scale) shows -40 x 40-mm angle-iron frame, 
iron corner rods drilled with five holes lor 5- 
mm nylon Clothesline (Ny/onseite) and hooks 
(Haken) on top, each with three clotheslines 
attached securely to the balloon. 



Go w del f -f~ D/et ^e /chf' 
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Drawing alcove $hOw; 
shape of individual 
fabric sections (top) 
and how careful 1 plan- 
ning allowed each 
section to be cut bom 
rolls of tabrte with the 
loftst waste 
OJmensitons in milli- 
meters refer to upper 
(OTj, middle |MT) and 
lower (UT) segments 
of each piece oi fabric. 
At widesl part, each 
section [5 1050 rnm 
wide. At Lett l& Si re I - 
?yk'5 sketch for the 
assembled balloon, 
with ihe surface area 
and the cubic con- 
tents written above. 



placed the vEifious su mp.les over the mouth of the how 
And switched the dcatier on. The den st- r the material, 
the more the Ruction would deflect the water Ln the 
lube. The umbrella covering proved best, but was also 
then moat expensive. Sirelzyk and Wetzel settled on one 
n f th e j ; 

To buy it without arousing suspicion, they drove 
more than 100 miles to Leipzig:, East Germany's second 
Impest city, end placed their order in a big department 
store, this time churning they wore from a sailing duh 
ond the material was ideal for soil making. 

"They didn't have that much in stock, 1 ' Strelzyk ex- 
plai ne d Jt kl qnd told us it wo d ld take a day, .We were 
a fra id that the purchase might be reported to the State 
Security Service, but when w went back to the store 
the next day, there was our taffeta; all 8Q0 running 
meters of it, a meter wide, but alas, in four different 
bright colors.- We took it, paid 4 t MQD marks ($7J0) for it, 

{P% i ne turn to f JSj 



propane gas bottles, was simply a 
portable version of the balloon 1 *; 
pi at fi j ] ' rn * m a u n ted b li rner , 

The new equipment finished, 
Strelzyk and Wetael set out again 
one dark night for the little clear-, 
mg to try once more The resultSj 
however, were the same. The hag 
wouldn't inflate, hut thanks to the 



Balloon s powerplanl is the converted stovepipe 
(CWanrobr) sketched &\ right and rotated (AnsicA 90 
verdreht) below to show Mai iron brack el (Bugei a us 
Flachetsen ), which is 30 mm wide. Nozzle (Cuss) 
diameter is 4 mm. Strebyk end Wetzel used a dou- 
ble- valve arrangement to regulate the burner; a 
pneumatic valve type NW € (Pneumd(jKrenlrt) was 
the primary control, installed in circumvention of a 
' ji-inch waler pelcock (Wasserhafin) ' that was 
opened to give full gas flow. For precise regulation 
during flight. Smaller valve was to be used, bul 
soon after takeoH on the actual escape the balloon 
top ripped and the lull-bore patcock was opened 
until the gas ran out. 



If 



wt? 



powerful blower, the two men real- 
ized why. The material waa twt |M>n ftrH.-T-he air rushed 
right through it. 

Disappointed but determined 

They packed up the bag and all thei r equipment and 
headed hack to POtmeck, surety disappointed, 2,400 East 
German marks ($360'— the cost nf the materia!) poorer 
and weary for all their efforts, but determined not to 
give up, 

First they had to destroy the evidence. Over the next 
few weeks Strelzyk rLit op and burned the k()1) square 
yards of balloon bag in the furnace of Inis house. Then 
they began scouting for it denser and more suitable tex- 
tile. In stores in Tosneek they picked up various sam- 
ple s; u m 1 } re l hi co v e r i n g, s v v e r a I gr n A e - o f sy nt he tic t a l‘- 
feta, and nylon jacket lining. 

They tested the materials for heat resistance by bak- 
ing them at various Lem)jeratU res in the oven of a kitch- 
en range. To determine density they devised a simple 
but clever system; They drilled a quarter- inch hole in 
the side of the plastic suction hose of a floor -type vac- 
uum cleaner, inse rted ay-shaped tube off glass into it so 
that it wouETBe air-tight, They paintdd markings bn 
the glass and filled it. partly with water. Then they 
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THE FREEDOM BALLOON 

(Gon formed ijpm page 1 4’fj 

and then dashed hack to Posneck." 

Wetzei meanwhile 1 had attached 
an electric motor to his wife's aped 
sewing machine and within a week 
had the new bag, identical in its 15- 
by 20- meter dimensions to the old 
one, ready. 

The two men drove back to the l it- 
tle clearing with ah their gear late 
the next night, made their prepara- 
tions, spread out the balloon on the 
ground, started the blower, ignited 
the "flame-thrower," and within 
five minutes or so the hag was near- 
ly full, standing tall, and the air 
stayed in it. But Strelzyk'® burner 
was too weak and gave it too little 
Sifting power. 

By now it was almost winter, too 
late and loo cold to make a flight, 
even if the balloon would rise. Strel- 
zyk and Wetzel spent the last 
months of 1978 trying to devise a 
more powerful burner. They added 
two more 11-kilogram propane gas 
bottles, they experimented with 
gasoline and with gasoline -propane 
mixtures. But the results were still 
unsatisfactory. Four people might 
make it, and then only with luck, hut 
never eight. 

That was one reason why Wetzel 
decided at the time to back out- An- 
other was that he had started build- 
ing a large model airplane with a 
gasoline motor and began toying 
with the idea— far-fetched, as he 
now r concedes— of constructing a 
large enough vemlon in which he, 
Petra and their two small children 
could flee. 

Thus Strelzyk tinkered on alone, 
still dissatisfied with the burner and 
its lifting power. Then suddenly, in 
June, 197S, came the break. He was 
trying to empty a half- full propane 
tank in his garden by holding it up- 
side down. When he opened the spig- 
ot the gas shot out in a huge cloud. 

"The pressure with the bottles 
held upside down, I figured, ought. to 
give me the flame length and burn- 
ing propensity I wanted — 24,000 ki- 
localories per 1 cubic meter of gas," 
he explained, adding that 1 cubic 
meter of gasified propane is equal to 
1 liter or 2 kilograms in liquid 
form. 

He quickly made alterations on 
the gondola to provide an angle- iron 
rack in the middle of it, on which he 
could mount four propane tanks up- 
side down and, together with his el- 
der son, headed once again for the 
forest to test the burner. On igni- 
tion, a 40-foot flame shot out of the 
stove pipe. Sixteen months after 
they had just gotten the idea, the 
balloon was ready and the Strelzyk a 
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began waiting for the right weather 
and wind conditions. 

Aloft on Independence Day 

Both came on the night of July 3, 
The family headed with balloon to 
the clearing and at 1:30 a.m. on July 
4 , lifted off, rising at 13 feet per sec- 
ond to an altitude of 6,600 feet — ac- 
cording to the barometer which 
Strelzyk had converted into an al- 
timeter. 

The northerly wind blowing them 
toward West Germany was good— 
almost 20 miles per hour. But then 
disaster struck- They entered a 
cloud. The vapor condensed into 
water on the balloon's surface, 
soaked the material and made it 
heavier and heavier. 

“Before l really realized what was 
happening,” Strelzyk recalled, "and 
before 1 had the presence of mind ten 
increase the gas flow, we were sink- 
ing too fast-" 

They came down safely but still in 
East Germany a scant 200 yards 
from the border and freedom. They 
were right in the “death strip” and 
within sight of the wire -mesh fence 
that, as they now know, bristles with 
tripw'i re -triggered shrapnel guns. 

The tale of how they spent the 
next nine hours gingerly picking 
their way out of the 501)- meter- wide 
border area with its hidden trip- 
wires, and out of the three-mile-wide 
restricted area behind it without be- 
ing seen, caught or shot by border 
patrols, is a harro wing one. But they 
made it to the clearing where they 
had abandoned their car with tr« ti- 
er, the blower, the auxiliary flame- 
thrower, and the lines and spikes 
that had held the balloon until lift- 
off. The balloon and gondola, of 
course, remained as glaring evi- 
dence of their escape attempt, right 
where it hud landed in the death 
strip. According to reliable West 
German border police sources, it was 
discovered that same morning. 

The hunt for the balloon escapees 
was on and Strelzyk became pan- 
icky. 

He destroyed ail evidence — the 
blower* the flame-thrower and even 
his calculations. Fearing that they 
might have been seen that day in 
their unmistakable orange Musk- 
vitch, he sold the car and bought a 
used East German-made Wart burg, 
lie also tried to make contact with 
Western embassies in East Berlin in 
the hope of finding a diplomat who 
might hide them in a car or truck 
and drive them to West Berlin, 

“7 knew it was just h matter of 
time before the search would close 
in, not only on us but the Wetzels," 
he explained. “1 went to him, told 
him what had happened and he 



agreed our only hope was to build 
another, bigger, better balloon that 
would lake all eight of us out — and 
to build it faster than the plodding, 
bureaucratic secret police appara- 
tus would expect us to." 

Back together once more 

This time, working together 
again, they designed a bag with 
twice the Volume — 141,256 cu. ft.., 
measuring 65,6 feet In diameter, and 
82 feet in height, and requiring 
13,453 sq. ft., of material. To find the 
material they drove more than 2000 
miles crisscross all over East Ger- 
many, buying small amounts here, 
small amounts there, aware that 
any large order anywhere would 
alert the police. What they ultimate- 
ly came up with looked like a rain- 
bow -cold red patchwork quilt of syn- 
thetic textiles, some of them pat- 
ter ne d an d flower e d and inte nd ed as 
bedding. They even bought the 
clothesline needed in different towns. 

Wetzel went back to Ins creaky 
sewing machine, after cutting the 
wild array of material first into 
equal widths of 3,3 feet T and then 
wedge-shaped pieces 103,3 feet long. 
Strelzyk built a new blower, flame- 
thrower, gondola ami burner, to the 
exact same specifications of those he 
had abandoned in the border death 
strip or dumped in a panic after that 
harrowing mishap. Within only six 
weeks they were ready to go again. 

The new balloon hag weighed 403 
pounds together with its clothesline. 
The gondola, burner, propane bot- 
tles and the two fa m 11 lew of four 
came to another 1209 pounds. Total 
weight to be lifted; 1612 pounds. 

"But I knew that with the new 
bag's volume we would have plenty 
of reserve, M Strelzyk says. He knows 
the calculations hy heart and did 
them for me. 

c< At the normal density of air, at 
Cf‘ C-, 4600 cubic meters of ai r has a 
weight of 5172 kilograms. At 10(F C„ 
the air density is only 3785-4 kilo- 
grams on a volume of 4000 cu. me- 
ters, Thus, the density difference be- 
tween the cold and the heated air is 
1386-6 kilograms. That was my lift- 
ing power. Subtract the 733 kilo- 
grams of the bag, gondola and pas- 
sengers, and we hud a reserve lift- 
power of 653.6 kilograms.” 

Skyward for good 

AH they needed was the right 
wind and weather again, it came on 
the evening of Sept. 15. Wasting no 
time on tests but certain that it 
Would work, the two families, with 
only the clothes on their hacks, 
packed their balloon and equipment 
into the trailer hitched to Strelzyk'® 

(Picosu turn to page 1 50) 
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THE FREEDOM BALLOON 

fCryntinue-J from papa T48} 

recently-purchased Wartburg car. 
Wetzel and young Frank got on a 
motorbike, the women and children 
into the car, and they headed for 
their “launch pad to freedom" — the 
game little clearing in the forest. 

It was 1:30 a.m. Sunday, Sept, 16, 
by the time they arrived and started 
setting up. The gondola was secured 
with ropes and spikes in the ground, 
the bag spread out, Wetzel and 
Frank held up its 10-foot diameter 
opening, Strelzyk turned on the 
blower. In just 10 minutes it was 
full. In another three minutes the 
air within it was heated, and the 
burner blazing. Shortly after 2:00 
a.m. they lifted off, taking only nine 
1 minute a to attain an altitude of 
I more than 6,500 feet, and moving at 
IS miles per hour toward West 
Germany again. The air tempera- 
ture at that altitude was 18 s F, The 
women and children huddled, shiv- 
ering, on the gondola floor around 
the four propane bottles, which took 
up 40 percent of the floor space. The 
only protection against falling was 
the clothesline guard rail. 

As short and ultimately success- 
ful as the 28-minute flight was, it 
was not without mishap and near di- 
saster, The meter-long stovepipe of 
the burner, Wetzel and Strelzyk lat- 
eral calculated, was about 10 per- 
cent boo long, with the result that 
the flame was too high and pressure 
too great inside the bag, 

Shortly after takeoff, and still well 
within East Germany, a rip ap- 
peared in the top of the bag. The 
gush of air out of it extinguished the 
burner and Wetzel began frantically 
trying to rekindle it with a pack of 
matches brand-named, ironically, 
Kreie Welt — -Free World. It ignited, 
only to go out several more times. 

Just before crossing the border, 
they later realized, their strangely 
illuminated conveyance must have 
been spotted in the night sky by 
East German patrols. Searchlights 
were trained on them from the 
ground but were probably not pow- 
erful enough to make them com- 
pletely visible. Just to be on the safe 
side, Strelzyk turned the petcock to 
full, the flame reached a frightening 
length of more than 50 feet inside 
the bag, and the balloon rose by an- 
other 1,640 feet to its maximum alti- 
tude of 8 t 202 feet. 

"I didn’t know whether the altim- 
eter I had fashioned was accurate," 
Strelzyk said, “but West German air 
controllers later told me that they 
were getting radar blips ... at that 
time from something they couldn’t 
identify. That was us.” 



Soon the gas ran out and they 
came down, fast and hard, near Nai- 
Ea,460 feet from high-voltage wives. 

Wetzel, who broke his leg in the 
landing and was the only casualty, 
estimates the kilocalorie output of 
the burner at 480,060 to 500,000 dur- 
ing the brief ride, and believes that 
“we could have made it as far as 
Bayreuth {30 miles further south- 
west) had not the top blown out and 
made us consume so much gas." 

Now much celebrated and trying 
to settle down in Naila, where they 
intend to live, when I interviewed 
them, the Wetzels and Strelzyks 
still could neither quite believe their 
good fortune nor face squarely the 
risks they had taken. 

But they were sure of two 
things. 

They want to register their bal- 
loon in West Germany, join a club 
and go ballooning again — “for fun 
and in daytime when you can see 
something." They were also sure, 
sadly, that no one in East Germany 
would be likely to duplicate their es- 
cape for a long, long time. Border pa- 
trols are now even more watchful. 

Indeed, within a day of the suc- 
cessful flight, all small airports close 
to the border in East Germany were 
closed, the planes transported fur- 
ther inland. Along a broad 1 Si-mile 
band, from Lubeck on the Baltic Sea 
to Hof, near Naila, and where East 
Germany’s border meets Czechoslo- 
vakia, security tightened. 

“No one," conjectured a Bavarian 
official, “will ever again be able to 
buy enough materials in East 
Germany with which to make a bal- 
loon — even by shopping every de- 
partment store in the country." IW 



BEATING THE BORDER 

(CarStnued tram SQ3j 

Four East Germans ones passed through 
Berlin's "Checkpoint Chariie" wearing home- 
made Russian oncers' uniforms and driving a 
Soviet- make car which they had palmed regu- 
lation olive green, The East German guards 
actually saluted them as They left 

One East Berliner even managed lo escape 
backward. A professional photographer, he 
hired several beautiful girls as models, took 
them to "Checkpoint Charlie" and told border 
otticiats he was On assignment from an East 
German magazine to take publicity pictures of 
the Irontier arrangements, which are bally- 
hooed by Eastern propaganda as a 'defensive 
measure against capitalist-imperialism.'" Me 
asked several of the guards to pose with the 
girls and. with his back to West Berlin, began 
taking scores ol pictures, moving one or two 
steps backward— ctoser to freedom— with 
each shot until he was standing on the while 
demarcation line. He then turned and boiled 
Into the aims of American MPs, who had been 
watching his antics with great amusement — 
JD 
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lOOF^W Bids KanioiCily, mo Hill 



Hundreds of Be I saw trained men 
have succeeded jit tills fascinating 
and highly profitable field . . * 



'"I opened my own buuncsr, spare 
time, seven month* after I enrolled arid 
fflade b prolii of tJ^forijiefirHi week.'' 
B. A. Pthtrrj Littfrlnn. Cvi/wad# 

"'No more hard, nnsEj wprlc for iti(. 
New I have my own business and with 
hardly any efFort 1 average around UO 
a day, Thants For my oew start ia life " 
.TdM H’aUrf Ptfchntd. Alabama 



..YOU Can Do It Too! 



mere is NO OBLIGATION and NO SALESMAN Will Call-even! 



RUSH COUPON TODAY 

FOR THIS 



FREE 

BOOKLET! 

l|Ul hn# ypu quickly 
1>|-in In U? ywrqwnpHl 
m ■ preli 1-lMt ipirutime 
« IdlRntf tH,5 'm?bb ql 
Ttvr nil cnmpu-le 
delaihpnwi 50 'Ijv 

NO RISK Trill DfTfer! 



Naina 



Add run 



Sind Inr yevi 
cbpi IMi-pl 



Suti 



BELSAW INSTITUTE. 1 DOF FIELD HUILOlNG 

unsas errr. Missouri mtu 

YES prease send me m FREE booklet lhal s. K 
0ivcs lull Odais AbDul starling my o*n tmsinKS w 
Lucks mil hing I understand n? rn is oa C-hr-in n:inn 
and lhal no socman mil call 
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SEE YOUR DEALER TODAY 



BUILD A GIANT-SCREEN TV fCpu '- cactf from page i 0 ?J 



DEMAND THE ORIGINAL 

‘Firestir 

‘THE FUEL SEEKER 1 

DON’T TAKE NO FOR AN ANSWERII 
THE #1 IV IRE- WOUND AND MOST 
COPIED ANTENNA IN THE WORLOI 



M Artt^nrms and ageism w for manna, RV, 
"njcJi. arip, van and TB^ofcydas, ate. 
Mao Marine, 2 Mari* end Land Mobile Aflriwias 
Five Cotas: 



Spun Qtjid, S*w*-G*ay. Biw*. Red antf Whrtia 




SEND FQfl FREE CATALOG 

Tkerilk*' AtrtBMU Cfliepeai 

M-l ri Far.l AdnT vPhoflnm, AZ BSCOA 



Nftfna 



piy 

Slain 7]f 

Our ITU) Year SanriitJ 

I he C6 4 CflmmiinlciClnnE Market j 



5-YEAfl REPLACEMENT WARRANTY 




FINE GRANDFATHER 




CLOCK KITS 

STARTING UNDER 

*220 

I Including "rove man! 
end ■quel: 

* Factory Urrect 

prices 

* Heirloom Quality 

* Solid V*" hard- 
woods: black wal- 
nut. Cherry, me- 
hogany, oak 

* Easy 10 assemble, 
pans pre-cut 

* Sold bra&s West 
tier man chiming 
ffiOvemflnts- 

* Money back 
guarantee 

* Prompt shupmeni 

MASTER CHARGE end 
BANKAMERIC ARD/V 1 U 
ACCEPTED 

Write lor FREE 
color catalog 



EMPEROR* 

CLOCK COMPANY 

*QftLHLAAOtlT MAHUFACTlURfB 

or wwwf *™tA clocks 

0»p1 ]J!i Empu'a' IrtdAliiil Perk 
Furhopn AlMrirtle 36632 



merits. This design allows the lens to 
"see" images that measure up to 17 
inches wide. 

Other lens designs are available* 
such as aerial camera lenses and 
plastic Fresnel lenses. The latter 
lenses tend to project an image of 



rather inferior quality; Most lenses 
used for projection TV have focal 
lengths of about 12 inches* and this 
will he considered standard for our 
uses. 

What about lens speed and focal 
ratios? The focal ratio is the lens's 




TV must be set exactly within cabinet or 
you'll s-co distorted picture. 

be s! viewed in a room wiih very muled light- 
ing. and it docs Jack some of rhe resolulion 
o1 ihe more expensive umi& 

Si 1 1 we lound ihe performance to be ad- 
equate tor casual viewing If you're looking 
for a way to watch a mdvie or a football 
game on a big screen, the KDSO might be a 
way io go 

Assembly was very easy ll rook us less 
than five hours io progress from ibree large 
boxes to I he frni shed un it Construe I ion was 
aided by ihe evidenl attention Io prefabrica- 
lion paid by the manufacturer Every (ab 
and hole matched its male perfectly' 

ll witl be necessary to modify the TV used 
i n conjunction wiih the KDSO syslem Wires 
to the verttcie deflect ion yoke rrrusi be re- 
versed so that the image on (ho TV appears 
both upside down and as a mirror image 



Closing cabinet gives neat appearance, 
blending with room's decor. 

I he projection system rights it via l ho pi as- 
lie lens Dun t target to do thus and. if you 
don't feel at homo working on a TV set. al- 
most any qualified technician should do il 
for a small fee. 

Don't bump the cabinet 

Alignment proved critical The 1 3-iri-cti 
TV sel rthal you soppy • must be exactly 
positioned nr ihe cabinet The slightest bil 
off resells In a partially defocused picture 
As the tv |usi sits m iho cabinet, ones it is 
aligned, try so keep people from dumping 
into the unit of— as happened to us— you'll 
have 1 □ do it all again. 

All in all, Ihe KD50 seems a good buy and 
VSR Sales fold us they ll oher a money- 
back qu£irani£H? lo readers of Popular Me- 
chanics —Nail Shapifo 



. , , And here’s a kit 



| _ f you already own a 13-inch color TV. 

rhere is a kit available lo lum ii into ihe 
heart of a one-piece projection TV The Art 
is called the KD5Q and retails lor 5350 from 
VSR Sales (433 AlTporl Bivd , Suite 419. 
Burlingame, Calif 9401Q) 

The KD5Q will not perform as well as one 
of i tie S2000 uniis wiih three- lens optics 
but it does offer a relatively inexpensive 
route lo big-screen TV. It uses a plashc 
Fresnel lens lo project the mage from your 
TV set onto ihe big screen. The picture is 



This onedens system from VSR Sales Is 
a kit — all you add Isa 13- inch color TV. It 
uses b Fresnel lens and we 
lound it to be acceptable. 
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focal length divided by its aperture. 
This ratio gives the relative speed of 
the lens, and is usually used in ram- 
pare how bright one lens will project 
an image as opposed to another lens. 
t Anver focal ration let more light pass 
through the lean and increase bright- 
nests. This can be deceiving, howev- 
er, because some lenses that pass a 
lot of light may luck sharpness or 
contrast, which are also important 
factors to consider. 

Do not be misled by claims of 
brightness. Generally, you can fol- 
low these simple rules: L Glass 
lenses provide the sharpest image*, 
but must he viewed under low room 
light. 2. Plastic lenses of the three- 
element design produce brighter im- 
ages, but lack sharpness anti con- 
trast, 3, Plastic Fresnel (pronounced 
Fray-nel) lenses produce very 
bright images, but lack definition 
and contrast except the Z element 
used by Schudel with a lens speed of 
f/l.G, 

Projection screens 

Without the propel' projection 
screen, you won’t see an Image 
bright enough for long periods of 
viewing. Your eyes require a certain 
level of brightness to avoid eye- 
strain. Except for the three-tube 
projection systems, few commercial 
giant TVs have met the required 
standards. You can get close to 
these standards if you follow our 
instructions. 

To increase brightness, a special 
screen can be used. This screen is 
usually molded into a spherical 
shape and covered with highly re- 
flective aluminum foil. When light is 
projected on this screen,, it is re- 
flected back to the audience in a 
cone of light known as the viewing 
angle. 

Which lenses and screens? 

Refer to the list of manufacturers 
at the end of this article. All these 
companies make quality product*, 
and the selection of a len^screen 
combination really is dependent on 
just how the final TV system will be 
used. 

Fur maximum brightness and au- 
dience viewing s.ngle t the 17 1.9 lens 
from U,S, Precision Optica and the 4- 
foot screen from Siva Products are 
the best combination. 

For a combination of maximum 
sharpness and contrast, a glass lens 
and the Sehudet screen are recom- 
mended , 

How to calculate distances 

You can use a solid-state portable 
TV with a picture tube diagonal of 12 
to 17 inches. With this TV and a 
cardboard cone to hold the projec- 



tion lens, you can make a simple but 
adequate giant-screen TV projec- 
tor. 

I'o calculate the proper distances 
between TV tube, lens and screen, 
use the following formulas: 

C=i Cx 12" + XT 
B 




A - diagonal of projection screen, 
in inches, 

B = diagonal of TV picture tube, in 
inches. 

C = ratio of the above (A divided 
by B>, 

D = distance from focal point of 
lens to screen, in inches. 

E = distance from focal point of 
lens to TV picture tube, in 
inches. 

These formulas will work 90 per- 
cent of the time. They work best 
w r ith small-diameter (3- inch) lenses. 
Bigger lenses will blow up the image 
in a shorter distance. 

Adapting the TV 

If you project an image using an 
ordinary TV, you will see the picture 
upside down and backward. To ob- 
tain the correct image, you'll have to 
flip and reverse the TV picture elec- 
tronically, This can lie done easily by 
reversing the wire leads going to the 
vertical deflection yoke at the rear 
of the FV picture tube. You must re- 
fer to the schematic of the set or con- 
suit a local TV service shop for help. 
To avoid shock, observe the proper 
precautions when working around | 
the picture tube. 

Making the projection cabinet 

The cabinet to hold the TV and 
lens need not be elaborate to work 
properly. A cardboard cone taped 
over the front of the TV picture tube 
will provide as good a picture as a 
cone made out of solid uak. 

For good results, the lens should 
be mounted perpendicular to the 
picture tube and in line with its cen- 
ter. If the lens is slightly out of 
alignment, proper focusing of the ft 
nnl projected image cannot bo 
achieved. This is especially critical 
when you are using large-diameter 
lenses. 

Note that distance E in the for- 
mula is from the focal point of the 
lens, which ia somewhere in the mid- 
dle of the lens barrel, If the retain- 
ing ring for the lens h placed at this 
point, proper focusing should be 
achieved without having the Ions 
fall out, 

111 Listrated here (page 107) is a 
simple cardboard cone made for a 

(Pfp.ftzv fyrn fej .rage; J54J 



WOODWORKERS 

Do-it- Yourself 

CATALOG 



1 



with 20 

WOOD 

|j SAMPLES 

i 




104 giant [ni<re 

— fl(K*0 HBMI1 , 

i nWnci 4 furniture 

woods, itrinj UotJit. period hardware, 

riofll molding*, pic. Friunir^. Sliding, remit- 
ter! hdvtr. Citfer mill kit. Wood finishc-s. fun,-, I 
I Lump pan*. Mii(|i»irt kits. Sjperialfy I 

1 vmwLJnp lirfili, Ocr 1,000 hrd-tu-fliul Pfitlkll I 
k product*. Woodn-orktag hooks and pUnv 

1 TEAR OUT AD. MAIL TODAY, i 

I CONSTANTIN! fcst. mV 

JCI5I Epikfcsiter Road, Brain N.Y. I044T I 

( □ Endowed 51 br ClLitlw « 

S tilth 20 s-smote* of hcuMlil'iil rawm. All idraii- | 
(ltd. Helpful whtMi huyini wnods. 

I Dollar refunded on Kml order 

1 n Kiiilnved Me- for calslog wilhoul ampin. , 

S D ALSO Hteluwd $1.45. Saul prttibc.il In- 
si niL'i letfi itiinou.1 — “Creitkr Veneer Craft.” 
k How iu create decora tire inter nk^lgji*. Tet li- 
V nJqut*. puMtrnt. project 1 -. It's the prrfrvl sup 
L plemtnl to l’«nslinriiir H ii tig ClUH|, 

lS New Yu**. Slutft nj**d«n|4 ndd fcnic an 
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SAVE TOUR 
FLOORS 

Ea^y-io-install, long-lasting Shepherd 
Caslm with rcsitjenl wheels mske ail 
kinds of household lumilure and appli- 
ances easy la move wilhoul scutching 
or denting hardwood and III e Moors. 

For quality casters jn a variety ol 
styles and sizes, look for the Shepherd 
name wherever hardware is sold. 

Insist on the best 
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Hnl lhc Unsf the Family. Sind Fpr Fr** CaUlpg- 



Don’t get caught next year without a 
Thermograte qj wood heating appliance! 



if you warned a ThsiTnogrit&' Fireplace Furnace 
insert or Fi'epiacfr'Slcwe Ih-'s year . . . but were 
msepppinbad because there werenl enough- DO go 
around don> wart 'til loo late aga n ! 

Order now. 
We'll guarantee 
delivery by Oct 

t, 1M0 e^monlh 
trial A 12-mortlfi 
no inlerait' 

I wmt 

SATISFACTION 
GUARANTEED! 



IT WORKS! 

Cool air in lubes 
healer), expand 5 

and rises, 

Heated a>r Hows 
into your borne 
naturally? 



For FREE information, write: 

Therm &g rale Erl,, Inc. Dapt, 640-002 
P O Box 43021 si Pool, MN SSI 64 
Or CALL TOLL FPEE; IjOWgP 

c igppiEiST paul. wsm ssi ia all rights reserved 
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Who Says Ours Are The Best? 
YOU Do. 



Yeaf alter year, you tool users buy more 
CHANNELLQCK tongue and groove plisrg 
(Han any ot (he imilaior brands By far. Its yout 
way of lellmg us Mi at CHANMELLOCK. the brKf- 
inal, Itie first of its kind, Is beat of its kind Thank 
you. We’re going to keep it that way. 



CHANNEL LOCk, iHe-’-MfljrtMU. J^nnByivsnl* tHJS 



BUILD A GIANT-SCREEN TV 

fC&rtf irrued f rom pa ge J 53 i 

typical 15-inch T% :r set. The actual 
picture tube size is 9 by 12 inches. 
The cone is made slightly larger so it 
cart be taped to the lip that pro- 
trudes from the face of the TV set. 
You'll have to adapt the cone accord- 
ing to your set. Once you get the 
cardboard cone to work properly* 
you may want to remake it out of 
wood to obtain a more professional 
look. 

The completed projector arrange- 
ment can he mounted on a piece of 
plywood for more stability or built 
into a wooden box to match the room 
furnitui'e. 

Using the projection screen 

The screen can be mounted easily 
on the wall by using ordinary shelf 
brackets. It can then be removed 
and stored when not in use. For 
maximum enjoyment, the projector 
should be located at a level just be- 
low screen- viewing height. If the 
projector is tilted at too great an an- 
gle, distortion of the projected, ini’ 
age will result. 

You should he certain to use a 
screen that has been designed espe- 
cially for projection TV. 

Projection TV screens are curved, 
as opposed to flat, movie-style 
screens. As shown in the diagram on 
page 107, the curvature of the 
screen helps to “concentrate 1 ' 1 ' the 
light into an image that appears 
brighter to the viewer. 

Do not skimp on the screen — a 
most important part of the system. 

The screen should be tilted at an 
angle that reflects the brightest im- 
age to the audience viewing area. 
Remember that the screen works 
like a mirror. If light strikes it at an 
angle, the light will be reflected at 
an equal opposing angle. Wi 



manufacturers UST 

0ijJu Optical. iWS Beac* Are Pittsburgh, p 3 15353, m^nt* 
laPurflS Email 1-3 and larger I S 0 fernMs Friers rangUi Hum 
$1 ?5 In 51 00; lt-iqri$ <11 Kh:L p *hd win's bt; '-I wflh SCTIudel 
fWI 

Cpicai science Group. 24 fibwon Si., Sait Ralae Cam. 
tM90i manufactures pia-slic F/iss-nai lenses, mraiiy eg pro- 
pralar? pfpifljta? iTlhnr crxnpsn»*g Phc*s rungs Irani 
540 In 5140; Arises m good tpr «H:c'nt:<T-cnl syslcris 

Schydel 0 Associates, 0973 Canscndmed Way, San, Diego. 
Cn , J 92 12l n'.nkpn h qh quit -‘y rerv bnghl Sit and iMlircH 
(diSflanall stwiens Dull wnhk bagl with g-Uss Il-'twis FnOftS' 
annul 5100 tor 50- inch. 5250 Ipi 66- inch Other screens 
from 50 Inches to 7 reel are available from sbo to 5250: 
company a sc sens lenses 

0 5 Precision OtlltoS. 39*97 McMgnn Rd Cnonngfli. plug 
45345, mflknn a .large 6tV im:h IhreeMflrtHirir fll#st£ liri* 
I B*ia Hi. which prbmciis hughi irnngas *i avii'.i^o sharpness 
and l. C' r'ir;i ■ . i Lana works beat *ilh Siva screens price Is 
acoui SIB. 

Few room infamtahan nhoii budding guml-Hcraon TVs from 
Nits, mite m I he foUow^g: Edmund Scientific. HJi East 
Gtoocestor P*e. Oarntiglgri. N J 08W37; Patron S03l Surv 
ESI Btwi , WnsI HpHywootF Cnllf #X»9; and Tnluvyu Op- 
Itos. 15 Green HD Lane. Spong Vafey. N x 10977 they 
offer venous Nils. Ranges. screens and mtonnaiion aboui 
syslema Iftai use speoai mmirE end other iwchrere 
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You can be in business IN A FEW DAYS! 

Sensational r That's the MONEYMAKING POWER of VIP 
Professional Vinyl Repair , , . tbe business oi your own 
that can be part or full time for QUICK AND GROWING 
PROFITS! You need no study — no training — just 9 few 
hours’ practice and you’re ready to do repairs for pay, 
— BIG PAY! You tan be in business practically overnight. 

Start for less than you make 
in 1 hour on first job ! 

With just a small down payment, 
you get the complete ViP golng- 
Into -business Kit , ► , ail equipment, 
materials, complete step-by-step in- 
structions, business -building helps 
. , . everything you need! 



STEADY WORK FOR 
20 CAR DEALERS 

"HI ci r dillm tm mi 
in Hit if rifs r wo i k I 
call on Iwo or Ihira artry 
Ilk* Cim nl what'x 
fll+dad No milhii iihil 
lh* rnpan it, It'i IBiy Id 

do WiUl VIP ■' 

P Linnint, Ky 



BEFORE 



AFTER 



l>- 



9 HOLIDAY INKS FDR 
HUS8AND/WIFE TEAM 



"Wherever I jfk 

see vinyl, f, J 



' TMl* Inn* hiMi .put us Dl» 
» monthly illcicmBrt ft* an 
Sujy furf -Ha-ji WondiHut (a 
b( on*' I fiUMI bert. Wr am 
jHJttlnd fin iirn rcpvtnmr to 
11 tndla buiiniii oilier rhan 
Holiday Ihot With nur jbIuc, 
#1 hivn WBilly thKH COhllne 
Ijom mil iho irmi." 

Mr $ M.ri. Sichttl Ohio 



l can dft a 

business" M 

' Tte mod* n much «i 
ISP in 3 tu>u"i . 

C. Huron, Jr Aru 



$440 



HERE’S THE VIP 
VINYL REPAIR KIT 
that puts you 
in your own 



PROFIT 

BUSINESS 



Print 

N*nifi 



Frane 



Alldra^ 



repaired 55 
chp.rs at the NCC 
Club it 16 iich — 

1*4 Q IV 3 hOuls' 
WDfk m*tfri|k| i<id 
l-’anioD’lallOli cost 
tmlj I3IF' 

a Cagncn. SC, 



They all 
started by 



I coupon like 
L this. YOU 
L CAN TOO* 



UNLIMITED CUSTOMERS 
FOR YOUR SERVICE 

Auto dealers, «r shops. restaurants, motels, 
bars, clubs, hospitals, bus companies . , . 
these are just a few of the pieces that need 
vinyl repairs, repeatedly. The business is there, 
waiting for you. And * repair job that lafcat 
an- hour to ar hour can mean a quick $15 
to $JO fqf you . , , meet of It PURE PROFIT F 

WOMEN, HUSBAND/WIFE 
TEAMS FINO VIP QUICK, 

CLEAN, EASY PROFITABLE! 

Both women and men enjoy |h!& easy, profit, 
able wiiy to make jjood money fast and steady. 
The VEP exclusive process is sd easy, the direc. 
Hons so simple, that anyone who can read 
plain Engirsh can do it And what a mcmey- 
makei 1 A k-li rr way to have in independent in. 
come, or build tc a business as big as you 
want to make it, There's mo end to the demand' 

GfT ALL INFORMATION FREE BY MAIL. 
NO SALESMAN WILL EVER CALL. 

MAIL THE COUPON BELOW OB PHONE 

TOU FREE ^ 800 - 621-5809 

in Illinois. 800-972-5858 



VINYL INDUSTRIAL PRODUCTS 

202 i Montrose Av*.. Dipt.Ht 
Chicago, 111 . tOfiia 



Vinyl indutlflil PrAtfUCll, bipl.lll 
2021 H»n|ra.|i r China KP. Ht. bdtlB 

PLEASE RUSH SY MAIL FREE FACTS about 
VIP Vinyl Re p.i I r and how I can start maklnfi 
man ay within a few tfayar No sale '.man I* 
In tall. I am under no obligation 
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DRIVING THE 19 M HONDA CIVIC 

(Cop b.ry&J from page 109) 

a five-speed* the DX is priced at 
$469$. 

The Civic 1500 GL five-speed rep- 
resents the top of the line — a sporti- 
er version of the hatchback, with 
(among many other standard good- 
ies) tach, Bteei-belted radial s, quartz 
digital clock, rear wiper/washer and 
upgraded trim, ah for $4349. 

The five-door Civic wagon has the 
1500-cc engine and a five-speed 
transmission as standard for $4849, 
Two-Si peed Hondamatic is optional 



on the 1500 DX and the wagon for 
$150. 

All 1500-cc Civics use a small cata- 
lytic converter this yeaT, which 
means they do need unleaded fuel — 
something previous Civic owners 
happily lived without. On the plus 
side, though, the 1500 engine deliv- 
ers not only dramatically better per- 
formance than last year's non-eata- 
lyst version, but its gas mileage is 
EPA-rated higher: an estimated 36 
nipgeity for 19B0 versus 33 for 1979.. 
California ears, like the one we 
drove from Los Angeles to New York 
City, are rated at 32 mpg city, up 4 



mpg from their EPA rating in 1979. 

Driving impressions 

I liked the old car, but this ne w one 
is definitely better, I drove a DX 
five-speed recently and found a lot 
to appreciate. 

The 1500’s performance comes 
through as the car's most noticeable 
change. The previous Civic had a 
good deal of punch — at least with a 
manual gearbox. But this one’s got a 
lot more snap off the line and plenty 
of power for passing. Third gear is 
good to an easy 75 mph, and the en- 
gine gets stronger as rpm goes up, 

Recause of its siae, the Civic scoots 
into parking spaces you wouldn't 
even look at with most cars, 1 found 
the rack-and-pinion steering light 
and manageable — 3.3 turns lock to 
lock. There's a alight amount of 
torque steer toward the left on hard 
acceleration, but it's not bother- 
some. 

Upright, firm seats -have adjust- 
able backrests that let them suit 
most drivers. If you’re over six feet T 
though t you'll find headroom and 
legroom a little tight. Yet the back 
seat has been civilized and is now 
quite acceptable. 

The DX has an open steering 
wheel that leaves the instruments 
easy to see. Other Civic models use a 
four-spoke wheel that tends to block 
the lower portion of the instrument 
pod. 

The five-speed is fun to use, but 
the stick tends to be a tad wobbly, 
and I'd like the detent spring for 
fifth and reverse to be n little less 
forceful- It takes a definite effort to 
sink those two gears, 

A quiet ride, overall 

Out on the highway, the Civic feels 
solid and glides along in relative si- 
lence, Honda engineers have man- 
aged to quiet the car in all details 
but two, I found the Japanese Good- 
rich polyester tires noisier than nec- 
essary, and the five-speed tends to 
em it a soft whine in its top gears— a 
fact made more noticeable by the 
hush of the rest of the car. 

The wagon uses a rigid rear axle 
and leaf springs, but other Civics 
share a modified MacPherson inde- 
pendent rear- suspension system. 
Overall riding qualities are excel- 
lent, The Civic doesn't feel choppy 
despite its very short wheelbase. 

Like other Hondas, the Civic 
comes with a vast assortment of nice 
touches and unexpected extras. 

An assortment of sound systems is 
available, and the Civic T s optional 
airconditioner fits into the normal 
vents- It's a car that once again 
proves that good things come in 
small packages. I*t 



Men- Women! Make Money In Your Own Home Business! m 



"I STARTED WITH $100 
AND MADE MILLIONS 



IN MAIL ORDER 



n 



Van on make a Mail Order Fortune much easier today. I warn to help 
you but: |f you are Looking for a gct-iich-quidt-scheme. . . please turn the 
page. [ did not get rich overnight, but I can lei] you that within a :dtur| 
lime in mail order T was, making mori: money than any of nay friends. The 
■millions came later, . . and I awe every penny of it to mail order! If you 
are ambitious and willing to follow directions. ..I wilt help you get start- 
ed on your way to mail order success I 
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TOUR HOME 
MAIL flFtfiPn ftlJSlNE-SS 
lUl Ji fttar ho-iitt 4 wc-ck parL lime il the itart ! 

en hunch chje into full time? p prflfnt 
income whik adding welcome "second in- 
come,'' Use Mail Older profits for imd.uv- 
mgs. cJuciTton, retirement, It'* up to you. 
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reveal in my l-'iee Course J testa your prod- 
uct must paw to be * Mkil Order winter! I'll 
itl-DW how "ij mile up simple Qtttk ads that 
bring Lin -order* and Clin. Everything 1 tell you 
l* based on my awn success. I know il wnrki, 
BUY BELOW WHOLESALE 
FOP BIGGEST PROFITS 
Import* are it for Mail Order. I travel 
the Witfld leaf LTi big liut new Import 5 you 
Can turn into quick pen fit*, $t|rt With 24,221 
besr telling viaporil. Deal lit one □* many. 
Buy Below Wholesale direct from oversell 
supplier. You keep jIJ the profit. I will also 



reveal my Drop Ship Plan (fat mm 
you with link or no product invest 
me ill. Buy One at a time or to quantity. 

1000'i MEW PRODUCTS 
EVERY YEAR 

Wuh my Flan you get free Member- 
ship in I n ternaticmalT raders. Vast wmld 
wide organization keeps you Supplied 
wsth new produces every month to yell 
by mail or other ways. Member* also 
attend, my personal jemtnari held in 
ciiie* near you. Mail coupon for Course 
usd home busioea* repot l. No charge or 
obligation, No salesman will call! Find 
out what Mail Order liol-Ji for youL 
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FREE MAIL ORDER COURSE COUPON 



j Thi MEL LINGER Co.. Dflp-l. C2252 
1 6100 Vane I Avenue, Wood kiwi Hilly, CA 91367 
I Stnd FrAe Mail Order Course . . . Shaw me haw l 
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■own There is no obligation; no salesman win cell 
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ANYONE CAN SOLDER WITH 

KESTER SOLDER 



OO-lT* Y OURSELFERS! 

Lei Kester SQtdfif aid you in ygyr home 
repays o* hobbies A radio, TV. model 
trim, jewelry, plumbing, etc Save money 
—repair it youcj^ir Send aert-addFess«f. 
stamped envelope lo Kesier tot a FA EE 
Copy of "Soldering SimpblL&iJ" 

KESTER SOLDER 

4201 WRIGHTWOQD-AVE 
CHICAGO, ILL 60S 39 





KUNG-FU • KARATE 



Learn unbeatable fighting power 
BLACK BELT INSTRUCTORS 

NEW HOME STUDY COURSE 

CERTIFICATE AWARDED 

Utf'cMi NEW ORIENT KARATE SCHOOL 

Depl 90 Bon. 5 . Avon NJ 07717 
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Take advantage of this special offer on 
Papular Mechanics' famous Master 
Guides. 

The POPULAR MECHANICS 
MASTER SHOP GUIDE has helped 
hundreds of thousands of do-it- 
yourselfers solve workshop problems. 
We think it is one of ihe most important 
tools you’ll ever buy. 

The Shop Guide lays out everything 
you need to know, graphically arid 
ready-to-use, All about nails* screws, 
bolts, wall fasteners, drills, abrasives, 
lumber, plywood, gypsum, adhesives, 
paneling, shop math, stair construction, 
masonry, wood finishing, plumbing, pipe 
fittings, electrical work, gutters. 



concrete, remodeling measurements plus 
a built-in ruler, protractor, 45® triangle 
and compass. 

The perfect companion to the Shop 
Guide is Ihe POPULAR MECHANICS 
MASTER HOME CARE GUIDE. The 
Home Cate Guide will enable you to 
tackle common home repair jobs like an 
expert. You’ll be able to patch wall 
cracks, paint your house or apartment, 
hang wallpaper, hang drapery rods, hang 
a door and install a locksei, repair 
scratches in furniture and much more. 

The Guide also instructs you on methods 
of saving energy to help cut your fuel bills. 

By using the coupon that appears on 
this* page you can order both Guides for 



S?. 1 ?? postpaid. You’ll save S2.95 off the 
regular price. ORDER NOW! They also 
make great gifts. 

J~PM MASTER QtnPE OPPEB, Dept 28o] 

| Box ]0l4, Radio City Station 
I New York, N.Y 101)19 

j Vies! I'!u li^c send me the POPULAR MECHANICS j 
MASTER GUIDES that 3 ha** i adie-nlc J hefow: 



j of hflEhfiuadc* at S7 95 perse* 

I * Hcune Care GuiUet*} only at JS.45 

per Guide 



|_ ,!ShL>pGuidc(i) emlv at 55 J5 per Guide . 

I TOTAL AM OUNT HLM I ITT D 1 ] 

I Vnm f | 

I 



Address-. 
City. 



.Zip_ 



Make cheek or money yrdeT payable tu Popular 
[Mccjra met. __ 



Popular Mechanics is a publication of HtarM Magazines, it Division of THE HEAR3T CORPORA'! ION 
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special offer 

Buy The JiT^LAS 

6" Screw Cutting Lathe 




$OQCOO 

ONLY VWV 



PLUS 4 30 SHIPPING & HANDLING 

ACCURACY AND DEPENDABILITY 
AT A SENSIBLE PRICE,.. 

ATLAS 6" Lathe 

has 8 spindle speeds. 6" swing over 
bed. 6" swing over saddle wings. 

19%" between centers. Spin die turns 
in Timken tapered roller bearings. 
Reversible power longitudinal feed. 
Lathe is 11" high, 17 Ya" wide, 34 * 
long. Cuts 8 to 96 threads per inch, 
right or left-hand. Comes complete 
with graduated compound rest, tool 
post assembly, change gears, 
threading dial, V-belt, motor pulley 
with % M bore, two 60° lathe centers, 
wrenches. 

•Four-Jaw, 4" Dia. Chuck 

Holds irregularly shaped work, 

Each hardened steel jaw operates 
independently, Reversible jaws, has 
1*- 10 threads Wrench included, 

A $71. IX) value. 

* No risk offer. Return purchase within 

15 days for lull refund if not satisfied. 

* Full one year guarantee. 

Prlte iubjrr( Jo cfidm^r uulfinur nnHirtc 

J Mall I®: ATLAS PRESS COMPANY, Dipt. 8 D [ 

I N niclei KalanwM, Ml 49007 
J FtEJSt sent) me Ihe Allas b" Latha ami ^-Jiaw Cshuck. J 

J Ewl&Hd i% my cn«K ot modify oroer iw S42i.OO (Hr- 1 

J eluding ihipping/ha ndlTifl,) pr my order to ; 
1 □ VlH □ MJS1I.H CNryo I 

I AKt. (f. EKp.Oilfl I 

I rtam*_ . i 

I AddrSfiE I 

I Clly/sian/sjy [ 

J □ Stni rntE MU* Utti* Actiiiorthi Catalog. 

Uitnigifi rwdirtucm ulei lax 
I Available; USA mi v I aIPe tam»j vl.i mni-sr Iriijhl, }hlp ■ 
i &<- a ‘f-inr! • - la chit AMiiia antf H;mii require KldihMidi , 
I lifjjhl Wlmai detlmaliun l>.i &f!ti n ■' 3 1 /SCI 



cargo banging arotind inside -won't 
dent the outride. The tailgate folds 
down with ease and can be removed 
completely (without tools) for carry- 
ing lone loads. Maximum interior 
bed width is 64,4 inches and maxi- 
mum payload is just over 1 1100 
pounds. 

Rear suspension is a tubular 
"hve ,r axle with elliptical leaf 
springs, a atiffer "helper” spring be* 
low the bottom leaf and a “ soft-en- 
try” compression bumper above the 
axle that effectively acts as a third* 
atage spring when the truck is load- 
ed beyond its gross vehicle weight. 

This design (instead of coil 
springs) provides the necessary 
ground clearance without intrusion 
into the cargo bed, according to Mil- 
ler. The rear tubular shocks are 
staggered to provide axle control on 



washboard roads and when braking 
on rough surfaces. A 15-gallon fuel 
tank (4.4 gallons larger than the ons 
in Rabbit cars) is mounted forward 
of the rear wheels and between 
them, to minimize handling differ- 
ences as the fuel toad changes. 

Brakes arc power-assisted, with 
di&cs in front and self-adjusting 
drums in the rear. More important- 
ly, there's a load- sen sing propor- 
tioning valve in the system to pre- 
vent any rear-wheel locking under 
braking at all load conditions. 

Pickup choices varied 

Like the car, the Rabbit picku p of- 
fer s your choice of a 1, (Mi ter, 7ft-hp 
(Tfi in California) gasoline engine or 
a 1,5-liter, 48-hpdieseh The formeris 
EPA-rated at 23 mpg city and 32 

{ple a se turn ra page ? 60 j 



A Rabbit Diesel’s cross-country hop 

Ask the average guy i a the street what tar 
he'd pick if he had to drive it £950 miles m 
poly five days, and he'd probably opt lor a 
Caddy. Or maybe a Mercedes, il he was 
knowie^aebie about foreign cars. 

I'd pick a VW Rabbil Diesel, based on the 
experiences I've had driving these ears From 
New York to Sarn Diego on two separate oc- 
casions. 

Last year, I headed west in a four- door De- 
lude that was made hi Germany This year. I 
drove the Pennsylvania- built two- door Cus- 
lorn— *lbe least expensive Rabbil Diesel you 
can boy for 1980. The only options it had 
were the now live- speed ttanny ($175) and 
extra. sound msulatior ($40), It was the qui- 
etest diesel I have driven — barely any engine 
noise while cruising in fourth or Fifth gears— 
hot it was expensive lor such a simple, no* 
frills machine: It cost $6490 delivered, not in- 
cluding sales lax. 

The tan ca r appeared so pla n 1 ha! one S-an 
Diego resident described rt as being “vanil- 
la." Even i hough il was vanrlia, it was still 
comfortable, even after 12 hours of driving. 

The seats don't have separate head re- 
strain! s like the ones on the Deluxe model. 

bul they're firm and otter good tower back 
and thigh support. However, since their back- 
rests are ftat, upper pack support is lacking 
and there's liltle lateral restraint during hard 
cornering. 

Superb over long distances 

The Rabbit Diesel h&s excellent nde and 
handling characteristics, making il perfect tor 
long-d-stance driving. The ride is smooth. but 
has jvsi enough firmness so you get a good 
feel tor Itio road The Rabbit's sloering is pro 
eise and has enough seli-cenlering so the 
car will track a straight course without odo- 
stani corrections. 

The only handling problem I found with the 
test car was with the live-speed Iran emis- 
sion Il was oasy to Imd lifth gear (to mo nghl 
and up), but downshifting from third to sec- 
ond was diflicull. 

Last year's tost car accelerated briskly for 




Rabbil Diesel got 38-7 mpg on 2950-mile 
1r|p from Now York to Son Diego. 

a diesel (D to 60 mph in 1 7 seconds), but the 
1980 model didn't develop much power (this 
bunny had been fad some dirty diesel fuel 
and its luel-injecbon timing was way off, ac- 
cording to Gene Thompson Motors or Rich- 
mond, Ind., the deafer who gave her a check- 
up alter 690 miles). 

Even atter the car spent three hours m the 
shop, wilh injection timing set to specs and a 
new luel filter, she still didn't want to hop 
up to speed as last as her 1979 sister. The 
best \ could do was 0 to 50 mph In 26 sec- 
onds, but hearing into the wind it took os 
long os 44.5 seconds! Thirty to titty mph was 
a leou rely 1 4 2 secorids, while 50 to 70 was a 
very slow 37.5. 

At least fuel economy was excellent 36,7 
mpg overall, with a high figure of 47.3 mpg al 
an average speed of 53 mph, At a steady 60 
mph, I gol 36.4 mpg in fourth gear,. 46.9 in 
lifth gear (lour -speed Rabbits will get bettor 
mileage in fourth gear than live-speed mod- 
els will, since they have higher final -drive ra- 
tios— 3,9:1 compared to 4.17:1 in live- 
speed cars) 

Il you like your cars plain vanilla, you'll love 
the Rabbit Diesel, no matter which color you 
pick And lor $345 more, you can opt lor the 
more luxurious Deluxe version Bui hurry— 
these Rabbit Diesels are so nice lo drive and 
drmk so little mat they'll all be adopted by 
spring — Afoss Miller 
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PM Plans Library Loo Splitter 

Box 101 4, Radio City Station N.Y., N.Y. 10019 

Please- send complele plans and m$< ructions. I enclose a check or 

m.o, for $8.0$, Make check payable to Popular Mechanics. 



as you split firewood the 
easy way with POPULAR 
MECHANICS great pew 
log splitter. You build it 
yourself and then sit back 
to reap [he rewards of a 
roaring ffre. The rig on this 
hydraulically ope rated log 
splitter exerts some 
1 0,00*0 lbs. of pressure 
and will easily split 2 ft 
lengths of maple and ash 
logs 12 to 14 inches in 
diameter With an I-beam 
backbone, double acting 
hydraulic cylinder, control 
valve oil filter, 3 tip gaso- 
line engine and more 
features, you'll find this 
log splitters delight to 
build and a pleasure to 
use. And, you'll save your 
back from aching as well 
as saving money by split- 
ting that wood yourself. 
So, have some more time 
to enjoy Ihe warmth from 
your fireplace, Send for 
complete plans and step 
by step in si ructions now. 
Jusl SB. 95 



SAVE Y0M BACK 
AND SAVE SOME 






Address 



Crly State 



Please a^low 3-4 weeks For da h very. 

Popular Mechanics is a Publication Of Hoars? Magazmaa, a Division ol THE HEARS! CORPORATION 
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DRIVE WITH SAFETY — ARRIVE RELAXED 

P-A-N-O-R-A-M-l-C, WIDE ANGLE 
REAR-VIEW MIRROR Only *5“ 




43 square inch oversized mirror 3 times more vision than smaller mirrors 
Special control switch cuts dangerous high-beam glare from behind 



Ho* m**r cL«»« till* hlvi ySj hid UhtluU y»u 
IaiIec 16 saa thi ailtrr ear in yiur "blind spat '? You 
IhlMiralv sUrt 1o Iwrn. suddtn ly i Rnrn- b lasts ba- 
ll irxl you ai ysu mrye bast le yw line Whtrf did 
fti DDirw TfomT You wvtr mrt him Will nor* 

you cm pvt in and eg “blind spar fc+di im *.nh our 
G I in*, rwr-vltui' mirrnr. 

this nt* *j(tra-#iOE angk mirror moasuns r^Vi" 
> dc and Is ewr l'" high , gNng yhu 13- satire 

jntms or lunnranle hrlewing Midi |ti$Eimly fimli 
ilw Hlddm aat jAr nl Cd s tamiig Hem LhA light ir 
let! as well is tram bAhlnd. TMi niw AKErs-vislon 
i im 'nai« lh« dingsr <M your taking your syts fnem 
me raid In ruin i or ygu 10 t»l*l AfflMd imd $AI ulLit'g 
Cpmlftfl from th( right or Igtr. It Hduega 11 m itnln 
ind unsion nf avoiding "blmd spot" cataslremhea 
Ydu'II find lung (HEtinca dnvina lass bring, more 
pumnr and ctrinKaly sain, Fosiibiy lor ih? fiiti 
time in your 1 1 TO yOu'H Irrivl 11 ydut dcSIinlftlon 
ComplolAly rtiutd 

■AIL, C -Oil PON TODAY MONEY B-A.CK GUARANTEE 

The coal of th >b Exlfi-Wifl* Ann la flitr-VIt* Mirror 
is ONLY 15 94 Im than MIT r M pri to or ffflillir 
mirror sold in iSTll Ntmemsor It slips guar ymir 
orasAm mural In sice ids and is reaoy Tar in si 3 n: ts: 
If far i nt reisart y:j ire not compltlily OsHghltd, 
limply mtum 1 *j lull refund I'emepr poltipr 1 hrn- 
(Hindi Bal don't oolay. Tl*t urity gt you ind your 
' only is it itak*. Mall 
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YOUR PRESENT 
MIRROR 

IN SECONDS 
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you did. 



itak*. Mill coupon taciy You 'll be glad 



hATIDNAI, HOME PRODUCTS, Soil WA-Zll 
SO WIIIbi bid. Wiitperf, C T HUH 

Plaasi amd mi thi taw EXTHA’WWE ANGLE HEAD-VIEW 
MikP"R tor nil y is 94 plus 95c poscag* B, hand lung on 
lull money back guarantaa (ixcipt postiga & hindlmgl If 
I am not campletHy diUghlrt 

Enclmid it l Chock nr monpy (Ndor, np 

CO D.'s pieise CT resldihtt Idd 7 Vi UlOS 111, 
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-Stita- 
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I □ SAVE MO HE i Clrctr two mirran tor only SID 94 potfgi-d ■ 
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SECOND INCOME? 



EASY WITH A 
STRUCK-KIT 
CRAWLER | d 
TRACTOR! 1 



rrmB&9mk 










Fun track Mapnaita-C outpulls ouipushes, outworks wheeled 
garden tractors especially in slipper conflitiRns Kit type tractor 
lean be easily assembled on a weekend! saves ycu money (buy 
raciory direct • 1 B hp 4 speeds fptward end 1 reverse . Over 30 
Heavy-duty attachments Incl moldboard pidw dozer blade 
snowblower mower I ill er, hydraulic or electric Imnt-end made r 
backbrje Similar attachments available lor out lower cost, 
btflftry popular Mini-Oozef Boih Tractors otter van great odd ^ob 
and resale opportunities Send now to: 



i 



STRUCK Kir PcpE. PM?Q Cedarhurg, 'Hw. Ej:']J 

□ Catalog. tmomir^E SWutk TnctW HU coci*trui;t|gn & 
uaei i iflseiiy Mimi-DpcEr or Wasp-atrir;* — 5*c . a an 
E-alil-na*. — ?Sp 

□ Rians fur irubfltilin;] Strut h Tfpnldf li^Ciiy w-m^ 
O-ojtr ir Hliu nitric i from IocaP matETia’s — i'(W. 
gnth purs --S 1 TI TO iRBrundiC on any pii.rctii ».1 

Nami 
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City^ Slal?, Zip 
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DRIVING TWE t980 VWb 

mpff highway with th^ standard 
four-speed, 21 city and 29 highwtty 
with the optional automatic, and a 
very respectable 23 and 35 mpp with 
the optional hve-speed {give or take 
a in tie- per -gallon, in California). 

The diesei, fairly snappy for an oil- 
burner, offers 41 mpg in the city tirtd 
a whopping 54 on the highway, with 
the five-speed, according to EPA 
ratings. 

Driving the Rabbit pickup is little 
different from driving any other 
Rabbit, with one major difference: 
Squeezing a six-foot bed into 170 
inches of overall length has short- 
changed the cabin to the point 
where this six-foot driver had to get 
out after only n few minutes' incar- 
ceration. If you're a bit shorter or 
don’t mind knees- up. elbowa-out 
driving, however, it may not bo a 
problem for you. 

Otherwise, all the usual Rabbit at- 
tributes are there: uninspired but 
legible and logical instrument panel, 
complete with some of the handiest 
stalk controls in the business, zippy 
performance, spirited handling, sur- 
prisingly smooth ride for such a 
small vehicle (and a truck to boot) 
and interior quietness at least as 
good as the car. 

Traction best with light loads 

What about the loss of driving 
traction at the front wheels when 
the bed is loaded? "Marketing stud- 
ies," says Miller, "showed that 93 
percent of the time small pickups op- 
erate at 120 kilograms (265 pounds) 
of load or less. At that loading, the 
Rabbit has equal or better traction 
compared to rear-drive small pick- 
ups." In other words, the front-drive 
Rabbit starts with far better slip- 
pery- surface drive traction un- 
loaded than its conventional compe- 
tition, However* at some point of 
loading it loses that advantage, and 
as the load increases beyond that 
point will be at a disadvantage. Ob- 
viously, this problem is of more im- 
portance to the buyer who intends to 
load his truck heavily more than 
once in a while. 

At this point, it's the only small 
pickup with front-wheel drive and 
the only one available with an op- 
tional diesel engine. Also- unique are 
its low overall and load floor heights 
(made possible by unibody construc- 
tion), its car-like ride and handling 
and its excellent economyi'perfor- 
mance compromise with the avail- 
able five -speed transmission, That's 
because first through fourth gears 
are designed for acceleration, while 
the 0,76; 1 overdrive fifth is strictly 
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mileage. And the 49-state gasoline 
engine does not need a converter, 
since federal emissions standards 
for truck* are still a little more re a- 
son able than those for ears, and so 
they can run on cheaper leaded reg- 
ular fuel. 

While the base truck is a bit of a 
stripper* the LX version comes with 
deluxe trim, wider wheels, steel- 
belted radial tires, AM/FM radio 
and vent windows. 

Other options that are available 
include alloy wheels* aircondition- 
ing, remote control outside mirror, 
western mirrors, cargo bed tie-down 
rails, sliding rear window, special in- 
strumentation, a trailer hitch with 
wiring and a “Sport Truck" graphics 
package. Rated towing capacity is 
1500 pounds with trailer brakes and 
1000 pounds without. 

Van agon handles batter 

For only the second time since VW 
invented it, the camper/bus has 
been completely redesigned, Intro- 
duced in 1949, it was first redone in 
1957, and some 5,5 million have been 
built and sold worldwide in 30 years 
of production. 

Compared to its predecessor, the 
19&0 VW “Van agon *'' as they call it, 
has a wider track and a Lower center 
of gravity for vastly improved han- 
dling and stability, much more glass 
area for better visibility, and im- 
proved aerodynamics for fuel econo- 
my and highway performance, What 
it doesn’t have, unfortunately, 3 a a 
new engine with more power to push 
it up the hills, 

Still* the old* trusty* tried-arid- 
true air-cooled flat Four is fuel-in- 
jected these days and puts out an 
honest and reliable 57 hp all day 
long from its 2.0 liters. VW says that 
most people in Europe buy the bus 
with an even smaller 1.6- liter engine 
for the extra fuel economy, so it fig- 
ures we should be happy here with 
the 2.0. 

You might wonder why VW didn’t 
go to a modern, front-mounted, 
water-cooled engine with front- 
wheel drive like every current VW 
passenger car* or even to conven- 
tional front engine/rettr drive like 
the company r s larger European- 
market vans and trucks. Fact is* it 
looked at 12 different con figurations 
and a variety of engines* ranking 
each in terms of space utilization* 
comfort* performance, economy* 
handling and other factors. And 
when the tallies were made, sure 
enough, the old air-cooled, opposed 
Four in the back came out the win- 
ner. 

While the front-drive configura- 
tion works great for a small car and 
even a small truck designed for light 



loading, it wouldn’t work so well for 
the Vanagon. Weight distribution* 
for instance, whether loaded or un- 
loaded, works out to nearly 50/50 be- 
cause the driver, spare tire and fuel 
tank are up front, and most of the 
cargo weight ends up between the 
axles. 

The vile handling characteristics 
of VW's original bus were improved 
somewhat with the 1967 design, but 
the latest version is head and shoul- 
ders above that, thanks to the wider 
treads* lower center of gravity, re- 
vised rack- and' pin ion steering ge- 
ometry and all- new front suspen- 
sion with upper and lower control 
arans, coil springs, tubular shocks 
and a sway bar. An improved ver- 
sion of the ’67-' 79 model’s semi-t rail- 
ing-arm* doubled ointed-ax I e inde- 
pendent rear suspension with pro- 
gressively wound coil springs and 
tube shocks holds its own in back. 
Brakes are ventilated discs in front 
and drums in the rear* complete 
with a pressure regulator to prevent 
rear- wheel lockup under hard brak- 
ing. 

Other comparison* to the previous 
model include: a 2.4-inch lower floor 
and two-inch higher roof; eight- inch 
lower cargo floor over the engine; 75 
percent larger rear cargo room and 
a nearly five-foot shorter turning 
circle. Wheelbase is increased by 2,3 
inches* front track by 6.9 inches, 
rear track by 4,6 inches and overall 
width by 3,3 inches. But in spite of 
all this Increased capacity, the pop- 
top camper version (at 77.2 inches 
overall height) will still fit into the 
average garage. 

A convenient dashboard 

Mounting the high seats in the 
forward-control cab leaves no doubt 
that this is a van, but once buckled 
up inside you'll find it much more 
comfortable and cailikp than the 
older versions. The instrument pan- 
el is plain but pleasant* with every- 
thingensy to see and roach, includ- 
ing the long gearshift handle. The 
steering wheel angle is far tens bus- 
like than before. Although the stan- 
dard seats don’t fully recline, they 
do have 25 percent more fore-aft 
travel and a few notches of barkrest 
angle adjustment to help you find 
the best seating position. 

It's no sports car, but the thing is 
amazingly agile and stable in cor- 
nering maneuvers. VW says it gen- 
erates 0.7 lateral “Gs" on a skid pad 
vs. 0.63 for the '79 version. Cross- 
wind stability is also improved {.35 
percent at 62 mph), steering effort is 
reduced by 50 percent, heating and 
ventilation ate significantly better 
and interior noise levels are three to 
five decibels lowea" than before* de- 



pending on the speed. Improved 
aerodynamics should just about 
cancel the added size and weight, 
giving fuel economy similar to last- 
year’s model . . * 17 mpg IS PA city, 23 
mpg highway for the four-speed* 49- 
state version. 

I m ported from West Germany* the 
1950 Vanagon is available as a stan- 
dard wagon (seven or nitre-passen- 
ger), a semicommercial Komfai van 
or a full-fledged Camper with pop 
top, swiveling front seats, table, 
wardrobe* pantry, two double beds, 
water hookup and fin the deluxe ver- 
sion) refrigerator and two-burner 
stove . 

Rabbit convertible is fun 

Following in the footsteps of VW’s 
homely but lovable Beetle convert- 
ible is its logical successor, the Rab- 
bit convertible. The only Rabbit 
model not built in the United States 
this year, it's basically a loaded and 
expensive ($8596) ragtop version of 
the deluxe Rabbit sedan* complete 
with vinyl-covered roll bar and 
heavily padded and lined top that 
folds into an unsightly lump nearly 
as tall as the windshield. 

Surprisingly , rear vision with the 
top down isn't ns bad as you might 
expect; keeping it above the beltline 
leaves the space underneath avail- 
able for cargo, accessible through a 
small hatch door in back or from the 
inside via a folding rear seat. Adding 
to the car's top-down visual discord 
are the rear ijuar ter windows, which 
roll down only about halfway. 

Aesthetics aside* however, the lit- 
tle topless Rabbit is even more fun 
to drive than the tin-top versions, 
and it's quicker* more economical 
and roomier inside than the aged 
Beetle it replaces. Top up, it + s quiet 
and snug inside, and there la very 
little noticeable wind noise or leak- 
age. 

The five-speed transmission, twin 
remote control outside mirrors, a 
glass rear window with electric de- 
fogger, vent windows* reclining 
front seats* console* sport instru- 
mentation, AM/FM stereo radio 
with cassette tape and a choice of 
cloth or leatherette upholstery are 
all part of the standard package. 
Airconditioning* alloy wheels, sport 
steering wheel and sport seats are 
optional. Bodies for the limited-pro- 
duction convertible are built by Kar- 
mann conch works in Osnabrttck, 
West Germany. 

German-built Scirocco sport coupe 
and Dasher sedans and wagon?, are 
continued with only minor ongineer- 
ing improvements for 1980. The die- 
sel-engine Rabbits now come from 
VW's Pennsylvania plant instead of 
from Germany. 
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Fantastic Price Break! Onh'S * 8 



NOW AVAILABLE 
TO THE PUBLIC 




khp ran "sanremm ssh 

HR 3-TEARS MB NEVER 
WAX. POUSH ar BUFF AGAIN ! 




POLYMER 



Not v wax I Not a polishl 
A miracle of modern chemistry! 

You simply wipe it an ta "wrap" 
yaur per in g, protective glass- 
smooth Surface! Just bS ae ryfi p fin- 
ieties revolution l ted the paint in- 
dustry . „ . just as epoxy adhesives 
made ordinary glues obsolete 
overnight . . now a breakthrough 
in chemical science hss produced 
an incredibly hard, super glossy, 
non-stick "polymer glass" sealant 
that can "glass in your car's show- 
room shine" virtually for its 

lifetime" 

The Famoui "Shuck Teat" 
Deafer* Ut« 

Dealers who have been charging 
an arm and a leg 1° r this fabulous 
treatment have a standard sales 
pitch. They wipe a bit of this amaz- 
ing formula on your car and (hen, 
while you're watching, deface il 
with a marking pen Almost before 
you can scream in protest , they 
simply wipe it clean egainl And 
White you're still speechless, they 
sell you & complete ’glassing’' for 
anywhere from 585 tp $300 — 
whatever they think they can get! 

The Secret 3 * Simple — 

The Magic Is In the Product 

Glasacote's polymer glass formula 



literally loses itself Ip the finish of 
your car by "molecular bonding". 
And it contains a formulation sim- 
itar to that used to make those 
"■non-stick" Irying pans, SO it's SC 
glossy smooth that practically 
nothing will slick to it! Even bird 
droppings and crushed Insects 
tin ply slide off with the touch of a 
damp doth. 

It tikes lets then &D minutes 
le GlAMOOte your oar 

Now you can get me identical pro- 
tection lor your cat with Glaiscpta, 
a nd all you nead do !• all lhe dealer 
does — wipe it on, let il dry, and 
wipe it off! So why pay somebody 
£85-1200 an hour to do it lor you? 
Why not buy Glesscote direct-by- 
rnBil for only 15.96 — enough for 
three years treatment for a small 
car — more than onough to Glass- 
cote even the bi gg □ &t Mercedes. 
Rolfs, or Cadillac for 12 Full 
months’ Simply wipe il on once a 
year and large! about ill that wax- 
ing, polishing, and buffing forever 1 
A aim pie soap and waler washing 
or a wipe with a damp cloth re- 
stores the gloss! 

Even Ff your used car is altaady 
dingy looking from oxidation, 
Glasscote helps remove it and re- 
store.- a brighter Oglor and more 
glossy shins 



MIRACLE SEALANT 

_ APPUESIN 
LESS THAN 1 HOUR! 

PROTECT NEW OR USED 
CAR PAINT AND BRIGHTWORK 
AGAINST ALL THESE HAZARDS! 

SNOW SMOG A POLLUTION BUGS MUD 

RAIN OCEAN SPRAT TREE SAP ROAD 

SUN-WIND AIRBORNE SOOT BIRD DROPPINGS SALT 

— EVEN VANDALISM FROM MARKING PENS! 



Once you seal your car in Glaaa- 
cota, It* finish and chroma is im- 
tTUina Id I he worst conditions fu- 
ture or man can devise! Yau'ra 
protected against: 

. - - oxidation |hat can lade or 
change palm color 

. , h corrosive «mog. acid precipi- 
tation, Indual riel pollution, 
oily airborne la-ol 

. , . road lar stains and smudgea 

r , . sticky free sap, crushed In- 
tacta, bird droppings 

...salt sea air or road aalt 
sploshes that can pH, cor- 
rode and deslroy Chrome, 



Save Gasoline — Add Resale 
value to your car 

Experts say the 'smoother your 
car's finish, the less wind resis- 
tance it has, which means it can 
go farther on b gallon ol fuel. And 
whan you come to sail your car., 
you knpw whet a difference ep- 
pearance mokes A car with "show- 
room gloss"' three, four, or five 
years old is bound tp bring hun- 
dreds of dollars more than the 
Same Car with dingy, oxidized lin- 
ish So roioese yourself forever 
Irom 1 he bondage of constant wax- 
ing and polishing, and Insure your- 
self of lop dollar on your trade in 
years Irom now" Nisi I coupon now! 



1 HAIL HO RISK CDlfPCH TQBAT *.***1***1. *.*.*.*- 




Dept, t 

w Witter. Hoad, Westport, CT ttttn 

Please send me , bottle I si of Glasses lc at |5.$& plus SI shipping 

and Handling par troll ie 

If at any time in Ihe 3 years my car loses Its "ihawnroin shlrwT, I may 
return the urn sec portion !«)r AMI refund [axeapt shipping and handling), 

SAVE: Order 2 bottles foe ally 1 10.93 postpaid. 

Tola! ampunt enclosed |__ __ nt tijidBiits add 7 % Bales Tax. 

Glwck pr m-oiioy cider, rp C.&.P.'S please. 

Charge it please to: □ Anencan Express n Visa 
□ Master Charge (Bank Number ) 



: Cinf No. 



Frpirit.nn Pt[p, 



N*hie - 



O IS 13 Nftl ionil Homs Products, 6 C Wilton Rd. r Westport. CT DMM 



! AddriH. 

■ 

: City 



-Apt #, 



-Zip. 







11 ways water 
gets into your basement - 
and how to stop it 

A chronically wet basement can be one of the 
toughest problems for a homeowner — or professional — 
to diagnose PM prescribes the cures. 



by John H, Ingersoil 



A nyone who has pumped out and 
mopped up a basement flood 
knows the hopeless feeling it gener- 
ates and the damage water leaves in 
its wake. Outof- season clothes* 
shoes, books, dry firewood* golf 
clubs, oil-pump motors — all suffer 
from a forced bath* 

Listed below are 1 l common situa- 
tions which potentially lead to a wet 
basement. Find those cases which 
resemble your own and read what 
you can do about them. 

1. Sffapaga from biHirtant win- 
dow w*IU occurs when rainwater 
collects In the wells and enters 



through cracks around the window 
or through the foundation itself. 
Cured ; Build up the curb around a 
window-well perimeter with mason- 
ry or corrugated metal. Where no 
drain exists* install one attached to 
piping leading away from the foun- 
dation as shown on page I64 r 
2 . Poor grading around the foun- 
dation accounts for most basement 
water problems. Faulty grading is 
described as any suit condition that 
dumps water against a foundation 
wutl. The water eventually builds 
enough pressure— called hydrostat- 
ic pressure — so that no matter how 



well foundation walla are protected 
against seepage, it will find ft way 
in. 

The commonest form of poor grad- 
ing is ground leading away from the 
house on the level, or w orse, inclined 
uphill* These situations are not too 
hard to correct. The toughest prob- 
lem occurs when a builder Fails to 
provide ground-water drainage fora 
house built into a hillside or he digs 
a swale (depression) at the base of 
the hill, but underestimates the 
amount and force of water coursing 
down the hill toward the house. 

Cures: Raise the grade around the 




Thant are many causes of a wet begemenl: 11 0< 
the moat common are; (1) basemeni window wells 
with clogged drain or no drain at all; (2) improper 
grading ; (3) clogged drain — or none it all — In Out- 
side basemsnt stairwell; (4) beiow-grade founda- 
tion cracks or missing mortar; {5} high water table 
or underground spring; (6) root-clogged drain 
tile; (7} downspout disconnected from guitar; 

(SI garden bed at foundation wall; (9) 
clogged dry well or no splash block at 
downspout; (10} infrequently cleaned 
goner; (11j misting gutters, down- 
spouts. 



foundation so that a fall of at least 
in. to the foot -continues down and 
away from the house at least 6 ft, + 
and preferably 10. With fresh mor- 
tar, par pc bare masonry around the 
foundation before packing new soil 
against it, or adhere a layer of 6-mil 
black polyethylene to the masonry 
surface. Over the new soil, plant a 
thirsty ground cover, such as pach- 
ysandra, vinca minor or periwin- 
kle — or put flown sod. 

For the hillside house at the foot 
of a virtual waterfall during a rain- 
storm, the cure takes more time and 
energy. Redirect water around the 
house and downhill by a French 



drain — a ditch filled with crushed 
stone. This water-absorbing ditch 
parallels the line where hill and lev- 
el lot meet. 

Viewed from a helicopter, the 
drain looks like a U around the 
house, its base on the uphill side. 
Depth and width of the ditch will 
vary. Minor runoff from a mild in- 
cline may need a ditch only 6 in, wide 
and 6 in. deep. Steeper hills require 
larger ditches. Hard clay soil needs 
more drainage than sandy soil. Cov- 
er the stone-filled trench with 
straw, topsoil and sod. At the line be- 
low the hill, sod cover should by at 
the center of a slight swale, so hill- 



5IMPUE DRAINS FOR COMMON PROBLEMS 



DRAIN PIPE LAYOUT FOR 
WINDOW WELL 




GRAVEL 



SHORT SECTION OF 
NQN-PERFORA'TED 
PIPE 

NON PERFORATED 
PIPE TO ORYWELL 



INSTALL WELL 
WITH LIP 3" 
ABOVE GRADE 



OH DRAINAGE FIELD 




IhOAT SECTION OF 
NON PERFORATED 
J*|PE 



DOWNSPOUT' 

ADAPTER 



DRAIN PIPE layout AT downspout 



ELBOW 



NON PERFORATED 
PIPE TO ORYWELL 

or drainage field 



Install drain In basement window wells 
(left) which fill up with water during storms 
and cause seepage Into basement. Down- 
apout runoff (above) carries water sway 
from house lo prevent pooling at well. 



Now water-sensing 
alarm system 

Touch Flood Alert's sensors 10 mcisl sur- 
face and it will sound an 05-decibel beep 
(at K> ft ). Used in laundry morns, balh- 
rooms, kitchens or basements, it can warn 
ol leaky or broken pipe connections Of ris- 
ing ground waier. Il's $15 postpaid hum 
Dalasonic Inc.. 150 Weal Pine St, Long 
Beach. M.Y H56t.-^/P. 




Alarm, pieced at base of furnace, will 
sound If basemsnt floor becomes wet. 




SoMd-gtatg alarm, powered by 9-voH bat- 
tery, has UL-app roved sound device. 



If all else falls . » . 

When all often s ai stemming basement leaks have failed, consider the 
use ol a pressure-reliel system. If you're really ambilious you may at- 
tempt to do it ycurterf. Use -a cow chisel and hand sledge (the long hard 
way) or a rented (ackhammer to break open a 1 2-in. -wide bench 
around the penmeter of Ihe basement floor Once through the slab, dig 
and remove soli to a depth of at least 12 in. ff the trenches slope at all. 
the d-rap should be toward the sump. Level irenches. however, are 
adequate, foil i-H -deep benches with 2 in. of crushed sterna, continu- 
ous 4-in. perforated plastic pipe (with elbows ai ihe corners), and then 
add more stgn* to the floor level. Leave the Irench operr and form a 
slight swale {depression) at its canter. 

For Moors which persist in puddling up. or for those with existing sump 
pumps that aie (scaled away Irom the wall, addllipn&l trenches can be 
Cut (see diagram). Lay in the same slona/perforated ptpa/stona com- 
bination. attaching ihe pipe to the penmeter sections with lees. Then 
cover these trenches with fresh concrete SO lhat you have u&e of the 
basement floor again Covering ihe penmeter trenches is an option to 
consider 

If you don't already have a qualify sump pump, you Should purchase 
and install such a unil (see Prevent Basement Flood Damage With a 
Sump Pump, page 162. Feb. 79). Lead rhe evacuating prpe to an area 
dram, a dry well that's located at least 25 If. away lro«n the house, or to 
an open oulfeli on the downhill side of your properly 
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draining water has a chance to sunk 
into the French drain. 

As added insurance to catch a 
large volume of waterway drain pipe 
over 2 in. of stone at the bane of the 
ditch before backfilling with the re- 
maining stone. 

At lower ends of the drain Lines,, 
divert outfalling water with rock so 
the current doesn't carve furrows in 
the lawn. Or, connect the drains to 
solid piping that carries water un- 
derground to drainage. 

3. Exterior butmont entries 
ere often water route ■ to ba»- 
monte. You may have too low a curb 
around your stairwell opening, a 
dogged drain, or may tack a drain in 
the stairwell. Double metal cellar 
doors that have been climbed upon 
or banged with a heavy object may 
ha ve damaged runoff channels that 
direct water into the basement. 

Curea; Same as for No. 1. Use 
caulking to seal around metal cellar 
doors. Bend deformed channels back 
in position if possible, 

4, Cracks in masonry or at ma- 
sonry joints are a common cause of 



water infiltration. Masonry that is 
porous and subjected to ground- 
water pressure is also a sure candi- 
date - 

Cures, 1 If you have eliminated 
water against the foundation wall 
as much as possible and still have 
moisture or seepage, consider apply- 
ing an interior masonry sealer. 

Two types of sealers are readily 
available: Portland cement with ad- 
ditives *tich as synthetic rubber, 
and epoxy compounds. A third type, 
Xypex, which entered the U.S. mar- 
ket last year, contains Portland ce- 
ments finely-ground silica and sev- 
eral active organic chemicals. Mixed 
with water, this batch penetrates 
wet m a son r y , for m i n g c ry sta Is w ith - 
in the masonry pores. Once formed, 
the crystals block seepage. A com- 
parison of the three types appea rs in 
the chart on page Ififi. Follow manu- 
facturers' directions for wall prepa- 
rations to the letter, 

8, A high wittr tab la or an un- 
derground spring are the rarest 
sources of basement floods, and are 
most difficult to stop, if water in 



your basement is essentially clear, it 
probably flows from one of these 
sources. 

Cures: The pressure- relief system 
described on page 164 should handle 
the problem, 

6. Clo§g«d drain tilt around the 
foundation footing forces ground 
water against the foundation or be- 
neath the footing into the space be- 
low the floor slab. Old clay drain tile 
laid in sections is usually to blame. 
Silt and soil build up between sec- 
tions that have worked apart. A tree 
root may have broken through a tile 
(and could do the samp to newer 
plastic drain piping). 

Diagnosing this problem is diffi- 
cult; the only sure way is to dig 
down, unearth the tile and examine 
it. That's time-consuming, and 
should you have it done, expensive, 
A simple test, however, tells you the 
direction from which water comes. If 
water lying on the basement floor is 
muddy or laced with silt, it’s a 9$-tO- 
1 bet it came from the ground 
around the foundation, and just pos- 
sibly seeped into the basement be- 



HOW TO SEAL YOUR BASEMENT WALLS FROM THE INSIDE 




Before applying Haler, use wire brush to remove loose debris; 
then plug all hole* and Noor/wait seam* with patching mix. 




Apply s i n g I e-coat. Portland-cament-type sealers wiih a all ft brush 
to get the granules inio masonry pores, 




Spread two-part epoxy sealer wllh • polyester brush. Do not mix 
more than you can handle— or compound will begin to set, 




Xypex sealer, new on the market is brushed onto ■ wall that has 
been wetted. Compound penetrates concrete to form seel. 
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BASEMENT WALL AND FLOOR SEALERS 
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Where to get professional help 



It you decide that you need outside he p. call 
in a professional 1 lew a diagnosis and esti- 
mate. But be wary. Over (he years, basement 
waterproofing has boon a profit bonanza for 
gyp artiste. One at their favorite gamoite is to 
convince an owner (hey will waterproof the 
outside of a basement wan Without digging 
up a spoonful of soil, How? By inserting a 
ho so mio tno ground at intervals along the 
foundation and pumping in a surefire formula 
lhal is meant to spread and sear the masonry 
sucoesslully. 

"Absolute nonsense." says the president 
ol the o ideal waterproofing company m New 



York City, a company engaged in sealing 
commercial buildings, tunnels and bridge 
supports. 

The technique wag originally based on a 
passable idea pumping bentonite into the 
soil around a basement Renl-once is a day- 
like substance derived from volcanic ash As 
the material absorbs water, it expands. Jn the 
soil, bentonite is intended to drawoff ground 
water aimed at the Foundation wail, and si- 
multaneously expand m theory pressing dry 
backfill agamsl the foundation wall.. 

In practice, the bentonite scheme tailed 
enough times to give the method a shaky 



reputation. And more than a tew owners 
learned later to their dismay That the formula 
injected around their house wasn't own ben- 
tonite. but a cheap, worth loss imitation of the 
clay-Fike substance. 

But don't give up there are reputable con- 
tractors Find one the way you would locate 
any professional — by asking friends tor rec- 
ommendations, then checking out the con- 
tractor's slated reputation. A good place to 
start looking? Call the nearest chapter of the 
National Home Improvement Council, Or 
write the national office of isiM-iC at ft East 
44lh Si., New York. W.Y. 10017. 



cause of blocked drain tile. Clear 
water usually indicates n spring or 
high water table. 

Ciirfi; Double check water sources 
through 3. If you can divert ground 
water from the drain tile, whether 
the tile is blocked or not becomes ir- 
relevant. 

Having completed yoiir chocking 

and correcting only to discover dur- 
ing the next downpour that the 
basement still leaks, proceed to the 
next least-expensive step: Seal the 
basement walls, the periphery of the 
floor. 

In the unlikely event your base- 
ment still leaks, review your latest 
work. Have you missed anything? 
Skimped on application? If not, you 
need the pressure-relief system. 

7* Broken or rueted-ouf down- 
spout* and gutters that full to car- 
ry off water are obvious trouble 
sources. 

Cure: By all means, repair breaks 
and replace ruated-out sections of 
the rain-carrying system. Often, the 
weak point is the right-angle gutter 
beneath a roof valley. During a hard 
rain,, valleys can catch and send 
more water coursing than a gutter 
will carry. If possible, cut a down- 
spout into the system at the angle, 
and divert the outflow, 

fl. Flow** b*ds par* 1 1* I to th* 
foundation are a form of poor grad- 
ing that can also lead to water 
where you don't want it. Gardens 
created in the center are the worst 



offenders — they invite water to pool 
and seep along the foundation 
walk 

Ca w; Get rid of the garden. Build 
up the grade as noted in No. 2, and 
plant ground cover or lay down 
sod. 

9 . A downspout that pours 
water only a low Inchti from th* 
foundation wall Is little help. It 
may cause the soil to become satu- 
rated (boggy) with water, thereby 
increasing the likelihood of base- 
ment seepage. A stopped-up or 
flooded dry well close to the house 
produces the same effect. 

C urea: At least, put a stone or con- 
crete splash block under the down- 
spout. Better, attach a rolled vinyl 
hose to the downspout end. Force of 
the flow unrolls the hose and depos- 
its Water some distance away fToni 
the foundation. 

Best of all .connect the downspout 
with solid piping leading to an area 
drain, or a dry well excavated at 
least £5 ft. from the foundation. (A 
dry well is 6 to 8 ft. deep, 4 to ft ft. in 
diameter, and walled with unmor- 
tared stone or concrete block. The 
top is closed with a stone slab or cast 
concrete lid. Then covered with a 
layer of topsoil and sod to match the 
lawn.) 

If you suspect an existing drywcll 
is clogged, open it and use a power or 
hand-operated bilge-style pump to 
suck out the water. 

Dig out the base of the dry well 



another foot or so, and replace the 
soil with crushed stone. That's mi- 
nor surgery, 

If your yard resembles a swamp, 
dig trenches for at least two drain 
lines leading from the base of the 
dry well away from the house. Rest 
the drain pipe on -I to 6 in. of crushed 
stone, and cover the piping with 
straw or insulation before backfill- 
ing so the pipe perforations don't 
clog with dirt, 

1 1>. Clogged gutters resemble 
Nos, 7, 8 and 9 in their damaging ef- 
fect. They are* however, a lot easier 
to remedy. 

Cure.- Climb to the roof and, using 
a garden trowel or gloved hand T 
scoop gutter-muck into a bucket or 
to the ground. Install 4 ‘bird -cages" 
or screening at top openings of all 
your downspouts to prevent the pos- 
sibility of clogging with twigs and 
leaves. 

It. The lech of gutters and lead- 
ers can cause ground beneath the 
eaves to erode. During a rain, the de- 
pressions All with water that even- 
tually will find its way inside your 
basement. 

Curt: Install a rain-carrying sys- 
tem. 



SEALER MANUFACTURERS 

Oavcon Carp l&frwtJCft Epoxy $ular|. ei enorafl SC. Dan- 
v&i*. Maas 01923 

United Oiwiite iaboralorpM, i D^yksk. Ready muitd 5*#tao. 
Scanlon. p a 1&5C1 

K',Mj ChJjmicalsLId ! Xypei;. 1 2S2C Yickurs Way nohrwvrd 
a q v$v iif 
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IUST PIC*; A KIT . * i ANY KIT 
WlwfLhpr you're a beginner or 
in frpcrtencc-d kh buildtr, 
t you'll find ll'i 4-aikr than . 
yau J d detained! 



What's so hard about 
building a Heathkit product? 



GET 

STARTED 



THE 

EASY-TQ- 
FOLLOW ^ 

instructions 

even show 
>•1.1 u hfiW to 
sqliler pi-ffcil 
dnhnKUOOS!: 



ALL THE PARTS ARE INCLUDED - t^eft »Wei - *0 ill you nted 
jrp j, iOldtrtnji Iran, w|lc rimer, plier* and * KltwdHwN 



and to rhiHK vou Eiuit r it voursfif! h-* 

i j; re al lu^hn^i You saved mono if - yem «n- 
jcytd ii — and you endud up whin i grtil, 
h an d-tral Eeii pfodudl 



STEP- BY* STEP, CHECKING AS VOU GO - 
you can‘1 gn wrong whois yc™ du az\t \ 
stepi at a i»mr and ch*cfc your work! 



ONit LAST Check i hat all tha connection* are 
made right, aod you're ready to turn U on, , . 



You can start right now.. .fill in the coupon and mail it today! 




HEATHKIT 

CATALOG 



Heathkit products are dis- 
played, sold and serviced 
cOast-to-COasl at Heathkit Elec- 
tronic Centers (Units oi Vers techno logy 
Electronics Corporation). See the while pages 
of your phone book for the stpre nearest you. | 

If coupon Is missing, write: 

Heath Company, Dept- 01 7- 6?? 

Benton Harbor, Ml 4<)0Z2 0 




Read about nearly TOC money-saving, easy-lo-boilcf electronic 
Li (5 — si pre □. color TV. clocks and weather instruments, auto and 
aircraft accessories, Amateur Radio Equipment, Personal Com- 
pouter Systems and much more! Simply mail the coupon below 
Of take the coupon TO yOur nearby Heathkit Elf* (.[run sc: Center. 



Heathkit 



HoalJi Company, 

Dept. 0 17-622 

Benton Harbor, Ml 49022 



Please send me? my FREE Heathkit Catalog. 
I am not now receiving your catalogs, 



Address. 



City. 



0.-7258 



.StMe. 

Zip__ 
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BASEMENT TOILET 

flushes up ID i>Kijlinq gr a*ptic 

(inK by po^flflui S<? 11-igft Idiunrt pump 
ntMjrjtnfS Oy normal Wi\er prSM-wc Ng 
digging up floors C og resisUni, tasiiy 
lASlai'ts Mflj.a tWrrufll 1 imio- gam# 
room, jin iparlm«n wi(h presale pain 
Wnlf tor fr&e ('■tef-aiur'iB- D<r$k it r.nijiju'jai Jn^vtoiJ 
DOSS MF& Dspt j-}£ bon I0M7. ripusio^, T Cj3 -5. J JKSi f 



BUV DIRECT! 



MINI-BIKE FRAME! 



Enjoy Your Own Business 



Start Em*lllg «l 

A SHOP 
It4 ITSELF 
AUTOMAT 1C 
FQOLPft&OF 



&MITH-HIILSEH 
EfiUlFNEHT GO, 

Klg Dl 9«> 

Grin dura 
Olrtritsul:? nl 
94k 

stigt Eaula. 
JCe-5Sa-(i*U l 

G pi 3505 terminal 



EPBtlil Mpfntntr nqpEnd 

STAND ALL Model 7 



SHARPENS ... 
BS NO SAttS— 
MACK SAWS— 
XlGDB AND 
M-ETAL CVtflNC 
SAWS 

** i 1 .h straight nr ri 
idtnileil tooth prnil*. 
Cfl OWNS -ail u*ti 1 # 
any stintjjrd tMWH, 
HOOKS J' 14 SI' 
MVELS- 0* tp 3d' 

All II Ei. 5 p D ka h t,WJS h in^l Ptl frfl£2Q 



Print For Profit 

Catoc aiaiiuiiffv engHap«s. nd 
■. nn,-,,r:Hj labels. hCAStS. 05L cards 
iinnc-jn -arr^n 1 1. 4|ro«|n'g. sympalhy 
pr-ayw c.irds. Iggg «tc Save itvuvflv 
Own a Printing Ieiiiphi. 
"WeSnippigiMmyt'iirqdirDCI Irarr 
todivy Eflty idilruc^Oov At so 

TAiAAn LinftIrfl^lj|E#pn™a^no 

Have rn.?ni5 ahup AddlDincpmt 
Stwd 25* t&r taiaiop 

W*l««y frwiH, MW CT WH 



-Solar Sourcebook 

□ Y£SI Enclosed is my Chech or money order tor 
I 55 00, 3wid mn [he Pnoptoi'SoJar Soui-catwo-A. 

| _ — 

| Add ton 

| City _ . , i St>ta . rip .... — 

| Mu! to: Sular UvapiL- Now 
t 450 E. TiNin Slreal 

° D*paflm*ni E-Z 

| ewcm, oriio 



solar 



The World's Largest Mosl Comprehensive 
Buyers' Catalogue ol Solar Energy Products! 
State ol Ihe Art Setar Products, ideas and 
“How To" Information on Solar Principles, 
instaiialion and Tax Credits 8. Advantages. 
An exerting, Giant 350- Page Money-Saving 
SouroebOoKf Send For Our Catalog Today. 
Credit Card Buyers , . , 

Call Tool Free (SCO) 537-0&B5 
in Ohio Call (419) 937-2226 

N ow Only HOO 



S.*w hn-i l.-ijrtlny-i lipj-n^ kj 
Adl^ng L'-i>Trp'rtlH » -h pl|n$ 
F#l J' \ h|j .-■■!> n# 

Sadd unlf $ j'il Oh li:r r nui 
I'lfTH AHA ivlii&k jt >ww 



fr^-M'iOa ■ hivli i r rJ etc 
S*i3 M 1 st pUi ra 



Power Kina 



one tough tractor! 




Maat grits it 3 acrei par tour; 4B", 80 JI mowers, 
S' eichle bar Plows . lilla, bulldozers. ck'ars 
mow. Wilts idfl* end more 25 
iiITachmenlK 12. 14, 16, 16 nr> 
Aii-goar drive- alvtrs more 
usable power, saves -gas 
Free ear a lag En- 
gineering prod- 
ucts Co., 1005 K-2 
Anoka A v I . „ 

Waukesha, wi 

53186 



H»nt 

*OD «V£i’ 



I cm -it - r t ?■# i 




AFFORDABLE 
TRACK POWER 



NEW UeiIiLv Crjawlar Tr^eior, h gr UDcahon seed 
cleaied rubber tracks Buy Factory Direct in kit 
or Comptetol y A 55 ernblad Over 30 a Machine nti ■ 
oa-cKr-pf loader, tuade. garden plow. lie. Send 
for le pg Catalog 50*. or for Buikf-iVyOun 
soil 1 plans l-T M I refunded pn any nrdwr | 
Damco Cerp. Dept PU2Q Ceduturg. Wt 536i£ 




arn ACCOUNTING al home 



mm* 



"1 

: i 

r 

■ } 
I 
I 
1 

-* 



STJIi lip— J 

HP iilLiuHrm*. b.pl iPHld 
r tMIClPhk Ol . ht^Kll lirJL- ti L 




PortablB Staam CIvan^rN 

SDnnm 'i BO itcirtaa 

CLEAN; 

Englntt^ Air Fibers. Lawn Howen- 
3 yvar guaranl«Q gn lirw b0«. COila Us« 
liquid soap, prop^de sired W«ghti2Dibs 
Auxiliary pgmp required gn 10 * w* 1 bt 
prasscre. 

WVDCOUFQ. INC,, Dapl M ■ 1 □ 

Scott Lane * Bph D. Jac*wn, WV 8300^ 




Create a 

Family Treasure as 
Thousands Have 
Since 1916 

l|« hdcrfl flc-d by out own 
ttrnntiJaLherSt our gTand father- 
clock kits are 

isnsy-LfrliyiSrt, of solid J -» " wal- 
nut, dicrry, matLogany or oak. 
Kif.fi include beveled jflsss, \K‘t 
handL-j-aft H.jijr Npun braas Lady 
rion-nLine and Goddefis Diana 
Lyre pendulums. TuhLibjr btJl 
or WefltPiLns.ter nxJ chimes, 
H«nd paiTiUKl moon, wheels. 
Send for free cploj- iiteralurfr 
of all kits and. movements or 
Send 32.50 for 3 j>Jan»; 
AMERICAN CLASSIC, 
SPIRrT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY, plus literature. 

It U E MP EL CHIME CLOCK 
WDFHCS & STU03Q. PM-01 

S l J 9S Minnetonka BLvd., 
ExeeLsibT, MN SS^3l, 



COMPUTERIZED SKETCH PAG 

(Coni-nyed from paofr 3 3) 

until now, hus only been Available 
on the most expensive computers. 

Enter the design mode and the 
computer displays a blank screen 
with the working area outlined and 
a row of electronic symbols at the 
bottom edfee. Move the pen to touch 
one of the electronic symbols and 
you have “ loaded’' it with that sym- 
bol. Touch it to the tablet and you 
display the symbol on the relative 
spot on the computer display. 

This CAD mode cuts be adapted for 
all sorts of things, such as architec- 
tural design and floiv charting or 
anywhere the same symbols are 
used time after time. Right now, Ta- 
h>s makes available only the soft- 
ware for electronic symbols, but you 
can program your own or wait until 
others are released. 

The Digikitizer not only draws fig- 
ures and lines, it can help you to un- 
derstand geometrical relationships 
us well* Suppose you have a compli- 
cated two-dimensional figure for 
which you need to find the area. All 
you have to do is trace the figure, or 
a scale representation of it„ on the 
surface of the tablet. As soon as you 
have defined a closed shape, the 
computer will not only display the 
shape but automatically calculate 
the area. The same principle is ap- 
plied for calculating straight-line 
distance, such as routes on a map. 

The inside story 

The main reason Tales can sell 
this unit at $-499, less than 50 per- 
cent of competitively priced tablets, 
is that it’s a kit. It's an easy kit to 
assemble but requires painstaking 
attention to detail. It is not for the 
heginner f butthe instructions are as 
good as the more complex Heath- 
kits. It took us four evenings to as- 
semble, about 16 hours irt total. 

The circuitry is, unsurprisingly, 
quite complex. The basic idea is that 
the pen is held above a grid work of 
fine, copper lines atop a printed-cir- 
cuit (PC) board just beneath the 
plastic tablet top. 

The pen sends out high-frequency 
energy and the circuits inside the 
Digikitifcer sense which copper lines 
the pen is above. Then, this data is 
translated into computer-display in- 
formation and put in the computer. 

We found the Digikitizer to be an 
e xci ti ng com puter pe ri phe ral { acces- 
sory). Its low cost and ease of use 
contribute to the enjoyment. 

Home computers are corning down 
in price and peripherals such as this 
one cannot fait to make such com- 
puters ever more popular. It sure 
does beat a crayon and paper! n* 
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SEAMLESS SPRAY PUTS YOU IN AN 

INFLATION-PROOF BUSINESS! 




SELL PART-TIME 
MAKE FULL-TIME 

INCOME 



$500 ON JUST 
ONE ORDER... 

LOTS MORE 
IF YOU WANT IT. 



i 



■Make over $500 on average Seamless Spray ulo to acheoia, 
lectures. chopping centari, etc Many orders pay over $1 ,000 
COmmlwIortt, 



MBkB $749 on a 10 barrel Seamteii Spray or dor for Liquid 
Metallic Sidings The esiy, fail way So waterproof, caulk and in- 
auJata building exteriors, 



ThrWOft a Hrltl -of ulrcumalancw created by inflation, I can now 
offer on* o< tho tnfral unusual Ooportunide* In lit* Malory of dlrtct 
««i ling. And bail of all, you ntad no atm dallied experience lo 
handle H. Abaoluloiy none whalioavarl 

If you've done any sotting at aH you know ypy can't make it any- 
more soiling nickel and dime Mama. You can't afford 10 bust A gut 
selling a half dozen orders a day end wind up making $25 to $30. 
Ygg need a necessity that everybody no-cds — that's quickly and 
easily sold because It solus s problems born oui ol tba inflation. 

We call our process SEAMLESS SPRAY. It (“Ilia a vacuum c rested 
by the soaring price or new TODfs. Poofs everywhere are leaking — 
in dasperata need of repair. Using cur seamlo» Spray Equipment, 
fectorles. plants, shopping Centers, schools, hospitals, apartment 
complexes use their own maintenance people lo renew, waterproof 
Iheee roofs o< a oosi or less than 12 ceni* per square focn. We loan 
equipment absolutely free. On the average Seamless Spray order 
you make over $500, You need absolutely no experience in cur 



bu sin a as Our program is organ iradi etep-by-alep for easy, success- 
ful use whether you seif General Motors, (they are Seamless Spray 
usera) Dr the corner garage. 

When I leil you, PACE saved ono school StPft.JOO with Seamless 
Spray roof renewal, you'll understand how Fast you eliminate sales 
resistance, Your market is pre-edd Roof contractors with their 
exorbitant prices hand you (he business on e silver platter. 

Give PACE as little as 3 hours a week — that's atf wa ask- Once 
you start making $SQb and more on one Seamless Spray order, ihan 
you'll consider full lime PACING. In addition to Seamlasa Spray 
you'll stsQ gel our Siliconized PARK-KING Blacktop Seal or — our 
Liquid Metallic Siding — and a complete line of highly specialized 
Labor-Saving One-Goaters designed to save tig money on all 
kinds Of building m a ini p nance. Each meats Ihe BIG SELL concept, 
where you can make a Big Paycheck everyday you make calls 
with Pace. 




“WRITE ME TODAY FOR ALL THE FACTS!" 



R. H. Rogers, 

PRESIDENT 

Read about the Big Checks 
other new Race men ere 
regularly receiving — how 
quickly they learn our 
business with no prior ex- 
perience. Mew PACE helps 
them every step of the way. 
See how one satisfied Pace 
customer tells another. WrHe 
us a letter or mail the cou pon . 
You'll get "Same Day Action" 
with all the exciting Tacts 
upon which you pan make an 
Intelligent decision, 



SHOW ME HOW TO USE INFLATION 
TO MAKE OVER $500 ON SINGLE ORDERS! 




| Name 

j Add rass 

| C!iy_ 



PACE PRODUCTS, INC- 

8151 A Indiana Dapl PM-200 
Kansas City, Missouri 64132 



Stole ^ _Z\p 







I 

I 



□ Pieate send fine y&ur r«!w c«ar 

el lop qoai'lv antique capro- 

duciiorieiaehtl ea- bui-a. 

□ rmcnjstli oo kx csnaleq 



Time to 
your skill. 



How ^ou can build your 
own Maion A SutNvJW 
riel r loom qua l ily, antique 
reproduction clock. 

Over 50 d*H&rem modsH 
avflc.abie in co i yousatjir, 
pre-cud of &em--a 5S&mbied 
lorrn -lor all ’evfiit ol sk. I. 

Grandlarther. Grandmoiher, 

wall, dosk, marine and more 
All Solid ^4 ,r hand-male h«i 
kilo-dnsd hardwooc in wal- 
nut. oak. cherry &r Honduras 
mahogany tmooded pftfd- 
sionmovemenis and chimes. 
Sond brass dia-s. Clocks 
you'll lind c'ia.lar>ging lo 
make and al a savings you 
canappreciace So.iiyeu'ra 
looking tor the Nnesl cfacKS 
around . . don't waste 
anoihEKminutB Build a 
Mason A Sulliva n, Ic'sweli 
worth L he effort. 

Send tof aur “ ““ 

new ]2p34j)e 
tawing inday 



Uame. 



Address. 



City-State. 



Zip. 



Mason & Sullivan Co. 

□&p[ 1 1 1 C OstErville, MA 02655 



HIGH 

FLYING 

THRILLS! 

7ft# amazing 
rotating airfoil 



$coo 

W H 




«prt 

i «,.-h pupiMl 
The unusual design nr this rapidly m-rnunc airfoil 
causes strong lifting Icrcm in ft>e wip'd A GREAT 
fLVEfl' Quick, easy to assemble nkhout glue di tools 
17 ' rntfa, T A damstsi. CoMPL^lt KIT includes 
fittings, msiiLCiions. I GO y ards ol I tying stung — all 
ha-ndsoffisty iKwed lor gin geving. 

$£,00 wach, a for % 13.50, 10 fw $25.00 
Cell rnsidenii add &%ia* 

HJwj • lliWkl, PLtilL- a CO MedCA. Cini'd .1 Elly USA 

ru&h isrcert. a«W S s &£■ ptr <k«r lot ur sh*n«n1 aii ensr 
cpcm-w mimmurp nrdcr id lev S30 — boDiO 4 sluppM 

ty xm pr^pairl . 

Send check or Money Orrter io 
RAFCOi De:l PM- 2 Q 

_ r 3 T3S Ksihlwa St . Torrinefr. CA 9 D5&5 



THE ORIGINAL 

IEMEMT imm 

CjpfiuiHe Porcelain 
FLUSHES UP TO 

StWtROR SEPTIC TANK 

-No Digging Up Floors- 

JWSTAtiS FAS Y. ANYWHttt t! 

Write McPHERSON, Int., Dept, PM 
Box 15133 Tampa, Florida 32684 
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WHAT ITS LIKE TO FLY THE M.I.T. PEDAL-POWERED BIPLANE 

(ConUnjfid from page J j f } 



ning M.I.T. mini#! rocket club and 
had a lot of mode I- making experi- 
ence. They designed the plane in 
about a month last winter. 

All the principals signed up for the 
same special projects fourne under 
Prof. Eugene L amt bee. They re- 
ceived about $2&00 to build the 
plane. Of that, about half went for 
aluminum tubing for the airframe. 
The tubing presented a problem: 
with .02- inch walls, it was too thick! 
A one-day chemical milling opera- 
tion was set up to eat away metal to 
the required .013- to ..01 8- inch thick- 
ness. 

Despite a seemingly endless vari- 
ety of obstacles, first construction to 
first flight took only 91 days, {Exam- 
ple: They couldn't find Styrofoam 
sheets thin enough, so Parks had to 
invent a special cutter.) As many as 
30 different volunteers worked long 
hours, sometimes as much as 18 
hours straight, to assemble the 
craft. One wing-covering session 
lasted three days, "We lived on Coca- 
Cola the whole semester,"' said Bru- 
no Mombrinie, a volunteer* 

One of the keys to Chrysalis's suc- 
cess was the shape of the propeller. 
Hyong Bang, one of tile principals, 
wrote a computer program based on 
Prof. Larrabee'a design equations 
and used it to find the most efficient 
configuration. The 14- foot prop 
w e igh s on 1 y 3 po u nds, More i n te res t- 
ing, perhaps, is that the English 
Channel-crossing Oaanamer Alba- 
trout# used the M.I.T, group's prop 
deisgn, as well- According to Parks, 
U w r as one of several factors crucial 
to Albatross's achievement. There 
was a lot of interchange of ideas be- 
tween the two groups; MaeCready's 
basic design concepts were the 
starting point for Chrysalis. Parks 
says both Albatross and Chrysalis 
evolved from Condor, hut developed 
in different directions. 

On June 5, lDTE), on its first at- 
tempt, Chryaaiim, piloted by Young- 
ren, flew successfully. The 30- foot 
flight lasted 15 seconds at a height 
of about three feet- Since then, the 
craft has flown more than 350 times 
without major mishap. In fact, 
Chrysalis has weathered so many 
landings {.and crashes) so well that 
most of the excess aluminum tubing 
thought to be needed for repairs was 
never used. 

True to the intent of its builders, 
Chrysalis has been flown by a wide 
variety of pilots, most of them w ith 
no special training. Men and women 
from IS to 60 years of age, ranging in 
weight from 100 to 200 pounds, have 
flown. Youngten has made the most 



spectacular flights, often reaching a 
36- foot altitude and staying aloft for 
a few minutes at a time. 

My flights 

A disappointingly gray dawn 
broke over the Han scorn Field air- 
strip and my stomach churned as we 
wheeled the plane out of its hangar. 
It was so big, and yet so light — just a 
flfi-pound model airplane. I won- 
dered if I could fly it without de- 
stroying it or myself, or both, I 
served as a wing stabiliser with the 
ground crew and rang along as Bang 
took Chrysalis up for a brief shake- 
down flight. Then it was my turn, 

I climbed into the Mylar-covered 
cockpit and tried not to step any- 
where but on the pedals; one slip 
and my foot would shoot through the 
fragile balsa and Styrofoam struc- 
ture. Beat "adjustment” was sim- 
ple — Bang stuffed several foam 
pads behind me until 1 felt comfort- 
able. In front of me a small meter 
told me my pedaling speed. "Just 
keep the meter pinned and you'll be 
okay,” I was told. 

Strapped to the pedals and 
mushed into the foam padding, 3 lis- 
tened carefully to a quick lecture 
about the control stick, Pull back to 
climb. Pul] left if veering right. Pull 
right if veering left. Don't pull too 
hard. And— oh, yes— make sure to 
keep pedaling. My heart quickened 
with each instruction. 

Bang sealed me in the cockpit; 1 
began to pedal slowly. The ground 
crew was in position, and Bang 
raised the tail- LJ Pedal faster!"' he 
yelled as he began to push the plane 
forward, “'Now, smoothly, POWER 

In seconds 1 was pedaling close to 
80 rpm and the plane surged ahead. 
Suddenly the wdngs w r ere out of ev- 
eryone’s reach — I w r as airborne! 
The transition had been butter- 
smooth. I was so excited I stopped 
pedaling long enough to lose most of 
my altitude; a hurst of effort 
brought me up again, but now 1 was 
veering right, I pulled left much too 
hard on the stick and swung too far 
left. My legs were tiring quickly, SO I 
slowed down. The plane landed al- 
most as smoothly as it had risen. 

As J gasped for air, 1 was quickly 
surrounded by crew members con- 
gratulating me on my flight. Tired 
but exhilarated, 1 asked, “How high 
was I?” 

"Oh, your wheel was maybe four 
or five feet up,” tame the reply- T 
was surprised and crestfallen* Only 
five feet! It had felt like 15 or 20. I 
later learned that everyone experi- 
ences the same illusion. 




My first flight had been a pood 
one, but it had been difficult to get 
the feel of the controls and remem- 
ber to keep pedaling alt at once. 
Armed with a firmer grasp of the 
necessary flight techniques I felt 
certain l could vastly improve my 
flight. 

Easier, with practice 

After a good rest, I took off again, 
this time pedaling over 100 rpm — 
the meter was indeed pinned. Care- 
fully husbanding the controls, I 
climbed higher and higher. With a 
better feel for the stick, I flew much 
straighter. My legs flagged briefly, 
but 1 summoned hidden reserves to 
keep going. Finally, I could pedal no 
longer. [ settled to the ground, 
spent. 

But it had been glorious! Despite 
the frenzy of pedaling, the flight was 
smooth, even peaceful. The beatmg 
of the propeller and my own grunts 
were the only sounds. 

I'd been aloft for seconds and 
had traveled about a quarter of a 
mile about 20 feet above the ground. 
Bang approached and congratulat- 
ed me again. '‘You’re among the 



group of elite pilots," he exclaimed. 

That puts me in pretty good com- 
pany, I'd say, Bryan Allen, power- 
plant of the Gofitfamertf, has also 
flown Chrynatis. He said it was a 
more stable plane; he probably could 
fly it a lot farther than 1 could, 
too. 

The future 

Despite the euphoria induced by 
the day's flying, there were some 
disappointments. After my last 
flight — the one in which 1 snatched 
a safe landing from a sure crash — 
the prop shaft sheared and the prop 
fell off just after takeoff. It w as the 
only major damage sustained dur- 
ing more than ijbO flights, although 
Parks says it could have been fixed 
in a day. But the plane was sched- 
uled to be dismantled that weekend 
anyway, because there would be no 
pi art 1 to store it. 

Also, we'd had no opportunity to 
make turn? in flight; the appropri- 
ate runway was crowded with the 
Air Force Thunder birds and a C- 
5 A. 

The future of human -powered 
flight seems bright, howevrr. Parks, 



Youngren, find John Langford, an- 
other principal, now work for Lock- 
heed in California, about 40 miles 
away from Paul MacCready's group. 
There is talk of a joining of forces to 
design the next generation of 
planes. A brief glimpse of a rough 
drawing showed what looked like a 
cross between Gwmnmf? 1 and (..krya- 
alis — -a monoplane with puller prop 
and rear tail. 

The goal is to make the plane easy 
to assemble and disassemble, so a 
targe hangar isn't needed for stor- 
age. There's a chance such a plane, 
whatever its configuration, would 
be made of graphite tubing and 
would be available in kit form in a 
couple of years or so. 

But it takes a well-trained athlete 
tike Bryan A lien to keep one of these 
birds aloft for an appreciable length 
of time: Gotixamfr required 0.25 to 
OS hp to stay up and CKrymth 
needed 0,4 hp. How could a less ath- 
letic person do ft? 

The answer may lie in low -cost so- 
lar cells and an electric motor* With 
a solar assist, pollution- free, hu- 
man-powered flight for everyone 
may become reality, JM 



K you like 
a Chevy Pickup, 




you’ll love it 
with Tilt-Wheel. 




“TiR-Wheer$ really 
great in my 
Chevy pickup!" 
Larry B, Malles 
Fort Wayne, 
Indiana 



TilFWheel is available on 
all GM light-duty pickup 
trucks. Tilt-Wheel means 
easy in and easy out. And, 
it helps fit the truck to you 
You can put the wheel 



where you like it for 
driving. Tilt-Wheel makes 
a big difference for a small 
price Ask for a demon- 
stration. the next time you 
go to buy a GM pickup. 
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PLASTIC GETS TOUGH 

(Continued from page f 12) 




...with flew ''Jaws” woodworkers 
damp, the quicker gripper, Simply 
slide movable, ratchet arm along the 
notched sicd beam, then, tighten to 
fit the work, Serated jaws hold flat, 
round or tapered work pieces, jaw on 
sliding arm floats to accomodate 
shape of workpiece. A novel ratchet 
system makes the jaws easy to posi- 
tion, even in the most confined 
areas. Throat depth is an ample 



In two largest sizes* both arms are 
movable. They can be reversed to 
exert ourward pressure, similar to a 
spreading jack. The most useful, 
lightweight, versatile clamps we have 
ever seen. 

For Credit Card orders, call anytime, 
toll-free 800- 24 3 -9844. In Conn., 
call 203 j 3?5-4^29. For all other 
orders, mail coupon today. 







The Fine Tool Shops. Inc.. Carriage Hill, Westpon:, CT Q688C 
Dept PMFS 
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where it gets in the way if you hap- 
pen to he a lefty. 

Du Font's Zytel ST, a nylon resin, 
is being stamped into one-piece, five- 
spoke bicycle wheels. It's lighter 
than aluminum and, according to 
the venerable chemical company, 
tougher than steel. (The ST stands 
for “supertough. 1 ’) A Du Pont 
spokesman said the company has 
aggressive plans to market Zytel ST 
and other hardto-crack chemical 
materials in application?! where 
metals can’t even compete — possi- 
bly in pipes carrying exotic fuels for 
advanced spacecraft, for instance. 

Supercomposites have already en- 
tered the plumbing market, al- 
though they haven’t yet won full ac- 
ceptance from plumbing profession- 
als and consumers, "Plumbing is a 
very traditional industry," says 
James Beltz of Celanese. “It takes 7 
to 10 years’ faultless performance to 
convince the industry to adopt plas- 
tics," That experience is building 
now. 

Celanese uses an advanced poly- 
mer called Celeon for faucets and 
bathroom fixtures. Its selling 
points: It withistands 18CP F. and 
1000 pounds of water pressure and 
comes in "decorator" colors. Its 
weakness: I've found that if you use 
abrasive cleaners on composite fix- 
tures, you can scratch away the fin- 
ish, Composite plastic is a bit harder 
to clean than porcelain* and a sticky 
film develops when it is cleaned in 
hard water. 

Waits of composite 

Houses of the future may use com- 
posites extensively behind the 
walls. And if present trends contin- 
ue, the walls themselves may be 

made of composites. 

Two new composites in particular 
show promise for home construc- 
tion. One, a special cement combined 
with a secret polymer and rein- 
forced with a fiberglass fabric, is 
called Tapecrete. Two Canadian en- 
gineers developed it to prevent the 
destructive freeze-thaw cycle on Ca- 
nadian highways. Successfully test- 
ed on Toronto bridges, Tapecrete is 
useful for surface repair for swim- 
ming pools, driveways, sidewalks 
and walls. Compared to concrete in- 
stalled six months later, a 2-year-old 
Tapecrete test patch on a New York 
City sidewalk was far less worn. 

PPG Industries wants to replace 
wooden and plaster wall construc- 
tion with its fire-resistant, light- 
weight, fiberglass- rein forced prod- 
uct, Envires, According to Factory 
Mutual Test Center experiments. 
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Knvirez walls have a smoke rating 
of 50 compared to polyester’s 500- 
Wood’s rating is higher yet. Envirez 
panels may not he in your hume for a 
while, but you tan look for them in 
schools and aboard new passenger 
jets. 

‘Bread and water' cars 

Probably, you’ll first become fa- 
miliar with supercomposites in your 
future automobile. After downsiz- 
ing, the best way for Detroit auto- 
makers to meet stiff federal mileage 
regulations by 1985 is to put the 
"fat” American steel ear on a "'bread, 
and water" diet of supercomposites 
and aluminum. 

Frank Daley, who is Gener- 
al Motors’ manufacturing develop- 
ment director, says composites are 
fuel efficient. A steel car-fender lin- 
er. he say's, weighs 15 pounds, alumi- 
num 5 pounds, and composites 6 
pounds. To manufacture and carry 
the part For five years takes the en- 
ergy equivalent of 14 gallons of gas 
for the steel liner, 10 for aluminum, 
and only 7 for composites. 

The aluminum industry questions 
the figures supporting composites’ 
superior energy conservation. A 
recent Aluminum Assn, report, 
comparing lij'rti me energy require- 



ment of aluminum, steel or compos- 
ite auto hoods, says that the alumi- 
num hood saves nearly 45 gallons of 
gas compared to a steel hood, com- 
pared. to 7 gallons for a composite 
hood. 

"The plastic hoods have only one 
life cycle.” an association spokes- 
man explains. "Aluminum can be re- 
cycled into new parts again and 
again for only a f ruction (about 5 
percent) of the energy required to 
make parts the first time," And he 
points out that plastic can't be used 
to make every part of the car. There 
will still be a role for aluminum — in 
engine blocks, for instance. 

The steel industry isn't letting 
composites and aluminum steal the 
field, either, A U.S. Steel spokesman 
notes that new, inexpensive, high- 
strength steel will contribute to car- 
weight reduction. "One of our ad- 
vances reduces weight and corro- 
sion," the spokesman says, "One side 
of the high-strength steel sheet re- 
ceives paint while the other side has 
been galvanized to prevent rust. 1 ' So 
steel foresees it will maintain its 
competitive position during the 1980s. 

Despite the competition from met- 
als, supercomposites have already 
begun to appear in cars as "strur- 
turn! components 1 '— body panels. 



wheel*, bumper beams and radiator 
supports. Until recently, they had 
been confined to noncritical parts 
such as doorknobs and display pan- 
els, Now, Ford has placed plastic 
hoods weighing 35 percent less than 
metal ones on G0,(K)0 1980 Econoline 
Vans, and is testing 1000 carbon-fi- 
ber airconditioner brackets. GM is 
considering a plastic station-wagon 
tailgate. 

Celanese and PPG have married 
fiberglass and carbon fiber with new 
resin and new winding techniques to 
make the composite driveshaft, A 
composite driveshaft is one 17- 
pound piece; in steel, it weighs 40 
pounds and comes in three pieces. 
The composite shaft requires one 
production cycle, while the metal 
shaft may require 20 different steps, 
plus assembling the pieces. The com- 
posite shaft must be replaced if it 
tears. But its makers say the com- 
posite shaft is stronger and more re- 
sistant to damage. 

If the plastic industry’ is right, the 
car you buy a decade from now will 
carry a lot of composite parts. Fancy 
polymers will also strengthen your 
driveway, house walls and appli- 
ances, And— if the industry is 
right — you’ll never miss the metal 
replaced by tough new plastics, W 
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FREE D ratlin u Aptllude Test 
You Grade VoursellF 

Discover if you have ability 
for drafting — -send for free 
Aptitude TeM plus Drafting 
"Career Kit." No cost or obli- 
gati on 1 No salesman will call. Drafting requires 
no ■Hpcctal drawing skill or techmeat ability. 
Everything you need supplied with course — 
plus easy-L<>fd low, slip- by-step lesson* and per- 
sonal guidance from our imlruccors. 

READ WHAT 2 OF OUR BEST STUDENTS SAY! 

Wo nr« proud of commanta sen! Id U& 
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Nprtll American SclMflJ dl 0 ra Hang 

<500 Campus Dr , Dopt PBQ1G. Newport GA 



3 BIG DRAFTING KITS 
INCLUDED WITH COURSE 

When you train at home 
with us for a job in Drafting. 



Id addilLnn in 16(11 fuN (Pnnf fflf ln(i™i- 
Uun. triilriiiij aids, (.gpfilemtatat ie:Mbi»fcv 
and convnliirt, ) L!U get Chi h beau- 

tiful drafting naif it that include* 
.ullO^Uhle (i3( le[UJriiHiliy. I.,|h|c utth hi,:ird. 
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H? ec ■■ ptus vnlunWe drawing mangle*. lead 
hetdefs. sharpener and qua! 
Hy sled piCi'loinM drawing 

(ittlrumentsi in uicr^cilvc lined 



TRAIN AT HOME! 

For "spare -linK"" ktudy, lhcfe'* no 
place tike home! Vn- schedule*, no 
time lost going to ehiM nr “gel ring 
ready. " Everything i* Jtlwuya at 
your' Tin gdf tip*. Go al your own 

K nee Learn more FASTER,. 
Clause you' re a "class of one"! 

3*1 Into > Career Where Pay Has Faen GOING UPf 

Sabines tof draftsmen climbed 2.1 Tf during ihc 3 year* 
I mm I'I'Y? to 197*. According l-o 1^7? survey cit 
12, (UK) draftsmen hy American tmiiiuie lor Design & 
Drafting. GraduiiTlOfl In mi thi-i course docs not insure 
lhai vnu *mH get a job To fitwfl oul how olii graduate* 
have done. semi lor our |t>h pliieemeM record. And 
because opportunities v*ry from otic area to iinotfvcr. 
Check the job runrket in your urea *ee ho* 1 many 
rnhs nre ncail^hle ih ihe Held of dialling. 

HUSH: COUPON FDR FREE "DRAFTING CAREER KIT." 

Gofer Brochuru. C«Hn HI Dflfflrm' — JwiMCkwj wlh rir^MllOp 
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e„h^ini Ci»«i by Mams* Study 

NORTH AMERICAN SCR0GL OF DRAFTING. Den I PBOIO 
4500 Cjmpus Or hewirnn Beach. CA 97060 

flsiih iplitud* Id it amf driMIlia cartar Hit,.. AtL FREE 
No nl rim an will call. Clrecli h n in fnr HI <ir VA 
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LIQUIDATORS * INVENTORY 



NOW YOU CAN ROY DIRECT FROM A LIQUIDATOR! 

Btfgifl j&ur Own inhekttihj BuiiltoiJCf fgfitoMi tobfltodueii te your uwn usn fluky Site Cflfpurslran i muni. Mens of *™i- 
ltKy. Bites G.ji'i swings. 1u you. dm by UrQe vqu'hk buyino flr cfttap inpoifs Our method ta simple! We buy ptM and 
bankrupt inventory I'oii comparne ill n*r* Ihe U.i. Many items can be puiehaMd Ircm us beta* manufjdunn^ tone tone 
Picturpd Wb* .ire ;jii it le* I >1 me hundred <H 4MH ertnpn ApptVHl 4 * rectnc puDkJWto 



Tubclfss Rib T !rs A Wheel 

Awy. 15 * 6.00-6 
Sug. Lest $2$ 95 
Our Price $13.95 Ea 
10 0* More $11 95 El „ 



Torn 

Iflmmer-EitB'Br 

Sug List 569.95 
U'Ji Price 329.95 Ea 
10 Dr Mure S 24 95 Ea 








Sflitn Spirit Plugs 

Suq LiSl si 19 Ea J*»r . 
Our Price S 59 Ea. n — ■ * 

■ ■ 

Hydraulic Cylinder -mm 

Double Aci-rg 250Q PS! 

Bore ^"-Stroke 16" 

Sug. Lrst $169 95 
Our Price $79 95 Ea 
10 Of More $69.95 Ea 



Lawn Mower Blades 

Sug lisl $4 59 
Our Price $1 49 Ea 
(0 Or Mare Sl.QOEa 



n Veil Lffnn 

& Garden Bitleiy 

Sug. List £41 95 
Our Price $2Q 96 Ea 
10 Or Mare $16 95 Ea. 







Mini Bike Clutch 

Sug. List $22 95 
dvr Pnce $6.95 Ea 
19 Dr More $7.95 Ea 




JT Sug. List $22 95 Onir H M.P. Twin 

rw Pnr* tit fa 4 Cycle Enguw 

Sug, L tsi $729 OO 
Our Price $369 00 Ea. 
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meoty 

Fill ml the handy Dtop blanh Oto* and sand tor your 'LrQuiOflTQBS ol INVENTORY' raiicg radiy ‘nr 5-13.50 par year 
Qulside Pin IJ S . $2? M ppi year 
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NO MORE BACKACHES! 

Hugged Bluebird Cirtwalor 
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Washer holds wires 




Many hobbyistxor repairmen use 
alligator clips to join a component 
or wire in a circuit, temporarily, 
but wires tend to slip from the 
screw— especially the te ^flexible 
wires of rosiatorfi and capacitors. 
Put a thin metal washer between 
wire and screwhead to widen the 
contact area and strengthen its 
ho 3 d —R . Krish n aaum wt y 



Keeping components neat 




Any builder of an electronic kit 
knows how important it is to keep 
parts neat. A cardboard lid and 
scrap of Styrofoam plastic can 
make a good parts organizer. Sty- 
rofoam is used to half-fill the lid. 
Resistors and capacitors are then 
put in order. The other half of the 
lid can hold switches or con- 
trol s . — Ken Fat ter ho n 



Remove leaking fluid 




Do you still get wrong answers on 
your pocket calculator — even af- 
ter replacing the battery? If so T 
check for leakage from an explod- 
ed cell. The fluid can cause metal 
parts to corrode or, worse, short 
out the printed-circuit board- Re- 
move fluid with a cotton-tipped 
applicator . — Arden Rotrieli 
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Henry Morgan say s; 

“H NRI can turn me into 
pliance repairman 
what they 



ana 



l 



thin 
can do for you!” 



Hid you knew that there ire over a bJ Uion 
appliances in use in the United Slates today? And 
three repairmen At less! that's the way it seems 
when one of mine goes on the blink. With more 
dun two dozen electrical gadget in my house 
going snap, crackle and pop, I finally got tired of 
trying to locate a guy with enough ambition to 
take my money and J decided to learn how to make 
the repairs myself. 

Tthen a well-aged comic like me decides in 
go hack to school, you can bet the fondly jewels 
it won't he back at MS. %. I nn going to learn at 
home, or not at a]]. So I sent away for NRI's 
home-study course in Appliance Servicing. . . 
and 1 took the course. 

With a mechanical aptitude slightly below 
that of King Kong, I needed a course that started ai 
the beginning and didn't move ahead too fast 
Well, NRI did fust that. They started with electricity 
— what it is and what It does — and went from 
there. You proceed at your own rate of speed. Whip 
through it if yon wart to, or take your lime. 

Whal counts is the fad: that you learn, in a way 
(hat it sticks with you. 

You learn lo repair appliance — from food 
processors and microwave ovens to refrigeration 
and air conditioning equipment — the real pro- 
fessional way. It's the kind of training you need to 
be a pro or a malty hot-shot do-it-yourselfer If 
NRI can turn old ten-thumbs Morgan into a rea- 
sonable facsimile of a repairman, think what 
they could do for you! 



NRI's no fly-by-night 
outfit. They've beat train- 
ing people for more than 
sixty-five years... .and 
they've had over a million 
students. It s the oldest and 
largest home-study school 
Ln the field of elec- 
tronics and! electric- 
ity so they know It 
better than anyone else around. 

The NRI course is really easy to under- 
stand. ..with lots of pictures to show you what 
they're talki ng about. They even send vou the tools 
you need at no extra co$L Depending on which 
level of training you select, you'll get professional 
hand tools, tel meters, and demonstration 
equipmerU that lets you see the circuits you've 
been reading about. 

In just a few months, you'll be fixing your 
own appliances tike I do. Then, you 'll move ahead 
into bigger stuff like washers, trash mashers , 
garbage disposers, freezers, solid-state controls, 
and more — the heavyweight professional train- 
ing, all In L1 bile-size" lessons to make il as easy as 
possible for you. 

Take my advice and mail (he postage-paid 



card for a free catalog describing the courses, tools, 
and lessons in detail . Even if you don't know which 
end of a screwdriver is the handle, they can give 
you the training lo become a professional repair- 
man and appliance technician. NRI's training is 
one of the few things I've ever sent fur that was 
even belter than they satd il would be. The NR! 
catalog Is bee and there's no obligation. No one 
will knock at your door or bug you at home NRI 
doesn't use salesmen. They don't need them. 

Take it from Henry Morgan, the appliance 
repai r held could sure use some good men. Now. If 
somebody else beat you to the postcard, write to 
NRI at die address Mow. 



(tw*- 



Other Opportunities from NRI. 




Small Engine Repair 

L^arn to service and repair lawn mowers, 
garden tractors, chain saws, tillers, outboards, 
mopeds, motorcycles and Other small engines. NRI 
training includes professional tools... inductive 
tachometer, volt-ohm meter, torque wrench., valve 
spring and rinj compressor* and more. And you 
learn by doing, actually building a 3-1/S HP 
engine as- part of yi>ur Craning. Choice of basic 
and Advanced Courses, Check postcard for catalog. 

Air Conditioning/ 
Refrigeratfon/Heating 

Including Solar Technology 

Cover* entire field, including lessons on 
solar heating, heat pumps, etc. Course is complete 
with professional tools, including top-grade 
professional vacuum pump, key to the proper 
servicing of refrigeration and air conditioning 



units Ttoo courses to choose from. Check 
postcard for free catalog. 

Auto Repair and Servicing 

NRI "hands-on” training covers what you 
need to know from headlight to taillight. ! ndudes 
professional tools like inductile liming light, 
ignition analysis and tune-up instrument, vacuum 
test pump, and die latest advance in diagnostic 
instruments , 3 digital read-out tune-up analyzer. 
Approved by Richard Petty; America's wirmingest 
stock car driver and NRI automotive consuttanL 
Choice of two courses, check postcard for catalog 

N R! School* 

SIcfiraw-HLiL Coii'iiiiiinp 
EducalMsi Cenier 
5939 Wisconsin Arenue 
WflAltjngjtm. DC ItKilb 




HQW TO MAKE ROOM AT THE TOP 

f'ConNiTUfftf frpm page ) 37 ) 

for all outlets and light fixtures. 

You oan buy cabinets ready-made, 
have them custom-built or make 
them yourself. For basic cabinet- 
making: plans, see How tv build your 
own kitchen cabinet* i, pa pc 141 „ Apr. 
'78. Screw cabinets to wall studs af- 



ter they have been shimmed at wall 
and floor for level and plumb. 

Once the cabinets are rigid, cut 
the plywood or particleboard panels 
for the desk top, notching for studs if 
necessary. Glue and nail a pine strip 
for the front edge to each punch 

Plastic laminate can be installed 
after the top panels have been fas- 
tened to cabinets, but it’s easier to 



apply it beforehand. Start at front 
edges, cutting the laminate strips 
tfe-in, oversize so they can be 
trimmed with a flush-trimming car- 
bide router cutter. Then bond the 
laminate to the top surface, again 
cutting the piece slightly oversize 
and trimming afterward. 

Fasten the laminated top to the 
fPite i.se turn tv page 182 ) 
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CHIMNEY INSTALLATION 



DEPTH TO 5UIT 
ISFC CROSS 
SECTION I V 



ia ,p souarf 



CORNER PANELING 

MOLDING J' 



1 * * 7"- Nt> B 

/ PH SCREW 



CABINETS 
BUILT TO 
ORDER 



lB-l.' 3 ?' 
DlA "... 



RiDGfc 
F LASHING 
I NAIL TO 
FRAME! 



FILLER 
«LOCK 
4TRIM 
TO FIT! 



I EXISTIF 
*- FLOOR 

SECTION VIEW OF DESK AREA 



Dtr FROSTED 
plexiglass 



10 1 3" ■: FS i e" 
OPEM NO 



1 CLEAR 
PLEXIGLASS 

LAMP? 



MUCH 

FOR 

2r2 



■flub 

EXHAUST 

• WARM AIR 
EXHAUST 

COOL AIR 
INTAKE 
, CHIMNEY 

p-j P ” 

SSCTIONS- 

RIDGE 

flashing 



l.A" FROSTED 
PLEXIGLASS, 

slice our to 

CHANGE BULBS 



i'A" OUARTCR ROUNO 
MOLDING 13 5IDES' 



CUT HiOGC 



CUT RAFTERS 
JhG FRAMING 



2Dd NAILS 
(TYPICAL I 



S-W WIDE PANELING 

MOLOlNG / 



ROOF OPENING AND FRAMING 



FRAMIM 



NALL 

STRAP 3D 
HE AUER 



F Ft AWING 



/ lu-v-L 3**^7 s 

T NO. ip FH SCREWS 

?4" FLUORESCENT LAMP ^ ' 
PANELING OK PLASTERBOARD — L A 
DETAIL A TYPICAL CROSS SECTIONS 



CEILING f t i 

/ / 6" RADIUS ro^, 

CHIMNEY FLUE COMBUSTIBLE 

&ASf h 4 'iFe" MATERIAL 

CROSS SECTION THROUGH ROOF 



CHIMNtY BASE* CEILING 
CHIMNEY BASE ATTACHMENT 



* MAJESTIC 

CHIMNEY 

COMPONENTS 
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Head What Tltest Fiilty 
Shop Owners Sty: 

Shop will gross £46,000 . , . 

* , . tlkn living Indqpvndanl 

J 7 worked in various indus- 
trial jobs for yean , and always 
wondered if I could make 
money for someone eiSe r I 

couldn't do ii for myself. So 
after losing my regular job , 1 
opened my Foley sharpening 
shop in the basement of my 
home, f only hod a minimum of 
cash to start with, but Foley 
financed the balance. My shop 
wilt grass over $40,000' this 
year, and / like the feeling of 
running my own shop without 
answering to someone else." 

William Wncott 
Willoughby, ONu 440M 

Husband and 
wife have a 
going spare 
time shop 

"I'm a construc- 
tion foreman, 
ami frr*. n if,' fj a nurse's aide. 
Our Foley chop fits in nicely 
with i mr regular jobs, and we 
earn extra money. Our sans 
help out loo, so mint If a real 
family business. 

“I'm Still too young la retire , 
but when 1 da I'll have a very 
good business built up „ Foley 
equipment helps us to da goad 
work and brings customers 
bock with nit) re jobs an a regu- 
lar basis . , . H-f ha ve a lot of 
repeat business the year 
around." 

Victor KoaJoskl 
Sturgis, Michigan 49091 




This can be pn* of the most 
important decisions you ever make 

Going inlo business for yourself can he the 
most exciting and rewarding dee is ion you're 
likely to make in your lift; lime, 

Owning your own business brings you a 
se r se of i nd epe ndence . You ‘ re the boss, set- 
ling your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if yon choose and manage your 
business wisely. Thai’s why so many men. 
just like you, are cashing in on the big profits 
to be made in this fast -growing service field. 
The sharpening business allows you to gel 
started with only a minimum investment, re- 
quiting little space and effort for a successful 
operation. H lets you build and expand ;ls 
fast, or as slowly its you like, You pocket 
most oft he money you lake in, because there 
are exceptionally high profits with no in- 
vestment in merchandise, 

I f you need u nl y $ 200 or $400 cx t ra i ncu me 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
8 R t NT for more of the good t h i ngs of ti fe .Or 
they can be 5 A V Li E ) in a rainy -day fund (hat 
the family can bank on. 

More sharpening businesses are 
needed every year 
As original equipment con limits to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new, This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many limes, w'here in 
(he past, l hey would have replaced them 
with new blades or tools. This is where you 



can step in with the much needed service of 
sharpening saws and practically any kind of 
tool, 

FREE FACTS TODAY! 

THift FREE 
booklet has 
helped 
thousands 

Thousands of good men 
have been inspired hy this 
fact-filled book into mak- 
ing Lhal first important 
slop of shirting their own 
business. It can be yours just for ihe asking. 

If covers these important * uhfects . . . 

, Ho* much money can you m*fce 

• Age, education net a factor 

• No selling La required — customers bring 
their business to you 

• Lawn mowers and chain sews 

• Sharpening business is year-round 

• Sharpening opportunities in email towns 
and large cities 

■> A Sharpening business provides excellent 
retirement income 

• How Foley helps you start 

• Ho experience needed, any age can 

Succeed 

Act today, so you can have m 
brighter, more secure tomorrow 

Right now* while this is sttll fresh in your 
mind, fill-in the coupon below. We wilt send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 



Send ynuf namr and address fa: £ iviry :lf ana/ airiiA rf ti jj Co- 
3ios hairy Stinrmrgvtil, SfinnffQta 




CLIP OUT AND MAIL THIS COUPON TODAY - Cfl CALL TOLL FREE 1-(8 00)428-7 140, 

I Except in Hawaii or Alaska/. 24 HOUR ANSWERING SERVICE- 



Glad he 
chose Foley 
for hie saw 
shop 

"7 Worked as u 
carpenter all my 
life. but when u buck injury 

farced me to qn'it f decided to 




go into sharpening fall time. 
Fm very proud of my shop and 
glad my choice was Foley 

equipment . , . ij is superb , 1 
made over $4S r OOO last yettr, 
and this vear it will go more 
than s 30,000" 



Vidor Jtfinun 
Lincoln, Nebraska A8507 




V H S ■■ ■■ 

BOOKLET 

This little book 
has helped 
change the 
lives of Ihou- 
s a lids of good 
people, just 



like> on . J lj s t co m pie I e t h e eoupo n . 
clip it out and mail it to us today. 
Get started now for a brighter, 
more prosperous tomorrow! 



^ : oley Man ufa during Company 
1 3261 Foley Building 
t Minneapolis, Minn. 55418 

I [ YES, I would like to receive complete details 
I about how I can easily start a profitable, Foley - 
| equipped sharpening shop. Please rush me your 
I FREE booklet, without any cos! or obligation, that 
* gives me full dalaiis on how I can quickly start my own 
1 business 

I NAME 




[ ADDRESS 

i CITY 

I 

I STATE ZIP 

* AREA cntlF PHONF NO. 



FEBRUARY 1900 iSl 






FREE BLUEPRINTS and TRIAL LESSON 
—far your greater success in Building 

Beginners, wiftsoien, even foremen and 
superintendents, have *™t for these free 
blueprints and trial (rtio-nm Plan Reading 
as a ciiesiU nf trying out Chicago Tech'j 
home-study Builders training. See how 
you can learn Plan Reading, Estimating 
and the practical details of all types of 
construction in your spare time at home, 
Mail coupon or phone TOLL FREE 
today for your free ranch home bEue^ 
prints, trial lesson and catalog nn C7TC 
Builders training. 

* PHONE TOLL FREE (34 HftS.J 
1 -SOD- 528 -6050 E *1 bid 

CHICAGO TECH/ School for Builders 

2000 S. Michigan Avunue, Chicago, III. 



CHIC AO □ TeCH/BetiOflJ tar Bultatff v#ttrt« 
St- pm JO 2000 5. Ml chino Avs „ ChaeK™ 
», UL 60«16 Hare U 

Pta«$a ™il mt a Fr-co Trial Leisen, Blueprint! 
led Guilder* Catalog. I u^deriturf lha r e ii r o 
ObilUMoA — He talesman will tall.. 
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Super 

Quick 



If You Need 

RUBBER 

STAMPS 

1 800-547 8678 



^rpjrfrme 
£tey or Ntte 

CALL F ™ 



Underground 

Homes 




The Primer To tutli Shilterod Llr laj — 

2 i raitr JkHjkspi jjivri basjr InfcrmMOon nn 
undtrgroufld homte — adv&riiuta.. aiit 
aclcctlnn. planning, Onwnclng. bulldlnti Up* 
eonai rut-Ltan and larwJa*-a.pLrt(j 93 . 00 [ipii 

Plana rat no Fatate — 

44 Page ftoofc tertunt full color renditions of 
25 <Ll l.rrcnl usliSc r|juiund home riealVna, ptua 
H™» plan* Blueprint* available. tHTfllS ppd 
Order Today" SeUafartkm Uuaramtttl. 

Uadi rf round Horatt * Deal. PH 3 
HDMuaalEBU(,4 haUnuDth, ClH UOA2 



MIRACLE TOMATO 

Yields O BUSHELS 

£ To A Vine 







Nuw—Vou M (1 grow t h* Vm orlti l 

moil imitin; Tomlin rlflh'L Id 
yaur awn girdew ind set from 2 
to 3 huiheli of delicious, ripe 
tomiloai from every vino- Tom- 
ilo grows 16 to 20 ft. high- Huge. 
BURGHS CLIMBING 

'ifemp-ftrlSaat? 

many, lolld imil. wondarful 
flawgr. Same weigh n much ti 
2 p-o-uind j. U n \u rp a iw d for can- 
ning Ind sliding, Blight free — 

draught *nd diiieiid-Hiijtini, 
GtOwi lily plj£fr. Outfields 
all ether nrietiev 

TNI At. PACKET* A- 

FnlluM, Ordar T*d*r JL v* 
Jumbo Packet lie 

Write for FREE compttt* Cfllu 

fr,f tifiliriE many unu.u^l .^rrddi. 
PtaMta and tiutba even if you don't order 
tomaJo aerda. Order Cat. Nn. 5671 1 
BURGESS SEED & PLANT € 0 . 

DEPT, 4B51-64 
90S FOUR SEASONS ROAD 
B LOOM IN G TON. it_ 6 1701 




QUARTZ #202 & 211 J 

Dimithinrii 2 7-8’" l a 
* 7 ItT W s J'" E>, 

#24}I tur rfi jK up |..i 

I "*” thick. 

#203 - fnr rtiak up tu 
7 hT [hldk. 

Prim: Fnr I Mm ilO-M 
5 m ri I s. 5H. 75 en. , 

IP Mvf s. 17.n5 c? 

Fn.’i’ Elmir ik Minute Hand! 
St'^’nd tuiul 5-300 — 35 1 i'j 

M. ip-pui^L 1~ si ra. 



QUARTZ 

BATTERY CLOCK 
MOVEMENTS - NEW 
LARGER 
SELECTION 
at the Lowest 
Prices Ever 



“I 




From KI.OCKTT 



* Pendulums! 

* Dials! 

* New ' ‘Mini-Quartz’ ' 

* Numerals! 

* Chime Movements! 

* Wt . Shell si 

Add i Shipping & HindEing! 

1 unit 51 . 50 . 5 unit*. 52.00 
PHONE ORDERS WELCOME! 




SAVE with #154 

AmcrlCMi nude 4 jewel 
Battery Clocfc May emu nt 
Fruu Hr. A Min. hand - 
Uw prices: 1 Hvl. ily.tfS 

5 Mvls. J5.B5 ea,. 10 
Mvis. 45.40 ca. 
hew dials, up it* I • 4 "' ihuk - 
long k h h f i available ■ n 
slight ems cost, shipping 
CMtiL 



For - Ere* CalAlog - Write KLOCKIT, P.(K Bo* 629 * Lake Geneva, W1 53147 
I or Call: |4141 - 245-6902 - 1 For 1st class catalog delivery - send 50c] j 
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HOW TO HAKE ROOM AT THE TOP 

(CarW'totid from page IQOi 

cabinet m with comer braces or by 
screwing up through cabinet corner 
brackets. Thun huiUI plywood divid- 
ers and enclose back and tup of the 
recess with plywood. To make skin- 
ning rgeesa easier, aerew recess back 
to the desktop prior to sliding the 
top into position. Apply plastic tsimi- 
natp to dividers. Faint top and back 
of recesses. Install a multiple-outlet 
strip and light fixtures, 

Recessed floor/ceding lamp 

Removal of the stairway shaft 
partitions created a perfect spot for 
a thro ugh -the- floor fluorescent 
light. This provides subtle under- 
lighting for showing off plants and a 
night light for the stairs and room 
bet i>w. The V^-in. plexiglass will sup- 
port 150 lbs. Access to bulbs is 
through a sliding plexiglass panel. 

Prefab fireplace slate hearth 

Since the fireplace unit we select- 
ed has a 7-in. clearance from the 
floor, noncombustible floor material 
beneath and around it was a must. 
We used state tiles set in a I -in. bed 
of mortar over a 'A -in, sheet of as- 
hes to a millboard. To build such a 
hearth, nnil asbestos millboard and 
a layer of wire mesh to the floor. Use 
2x2$ to huild form for mortar at 
sides. Experiment with tile patterns 
and make a dry run before mixing 
mortar. Then shovel a mixture of 1 
part mortar mix to 1 part sand mix 
into form to a depth of 1 in. Level 
and smooth the mix and tap slate 
lightly into position using a hammer 
and wood block. We used a simple 
brickwork pattern with a ;'i#-in. 
spaces and worked from front to 
hack, starting with full-width tiles. 
The mortar mix should he thick to 
keep tiles from settling too low. If 
they do, put some mix under them 
and retamp in place. Point space be- 
tween tile using joint filler. 

To cut tiles for fitting in the last 
rows, use a portable circular saw 
with a masonry cutting blade. Pre- 
pare a simple jig to hold two sides of 
the tile snug. Lay a piece of plywood 
on top to hold tiles in place and cut 
along exposed area about three 
quarters through for h clean break. 
Cut on the exposed side of tile. 

Since we wanted to center the fire- 
place in the room, the chimney 
passes th rough the roof at the ridge. 
See framing details and the design 
for the custom-built ridge -flashing 
assembly in the plans. At the roof 
opening, a triple wall pipe circulates 
outside air around the inner flue to 
insulate and prevent ignition of 
nearby rafters. M 





l" ra T "“ . Earn *5 ™ $ 8 an Hour 




B© pXBCP STOOD [°)®§§ 

Boo a guo®olk^ 

&B8 BoQ ©88 ©0 pxso 1 STOOQo 

Sharp-All 

lets you 

Sharpen Saws 

garden and shop tools 






for home and industry 

Stail Earning FAST— No Experience Necessary. 

With Sharp- All it's eaay to start your own 
business. No selling is involved, tu> inventory. 

Peuple bring in their work . . .you take in year 
round CASH Profits and keep 90c out of every 
dollar you earn. Work sparetitne or fulltime 
right, at home in your garage, basement or too] 
shod. Work the bourw you want —FREE Book 
tells bow to start your own business even while 
working at your regular job. 

Big PROFITS In Sharpening, 

Every home and business has saws and tools that need 
periodic sharpening. There's plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, lawn- 
mowers, axes and other garden, shop and home tools. 
Sha&p-Axl does A LI, these jobs and more . . .quickly, and 
at a big profit. You wall be sharpening headquarters for 
carpenters, builders, lumberyards, factories, home work- 
shops and hobbyists, . .hundreds of jobs right in your 
own neighborhood, 



There is NO OBLIGATION and 
NO SALESMAN Will Call* " 



ACT NOW! 

Coupon 
Songs 
Full Details* 



SEND FOR FREE FACTS TODAY t 

You rifle nothing; by accepting tfril cMgr 1c HI hfl* t»i!f fPU 
tm turn your tpif* tim« mle Shg CASH Profit* with yawr «wn 
C&mpielB Sharpening Shop. Sand ecu pan or 
rnaiJ ppilciNj Ter full Detain on OUT CTclu»iv« 

30-Day FREE Trial Offer! 

FREE Booklet gives full details — 

Our Free Book tells 
how to Mart a profit- 
able, life-time homo 
sharpening business, 
how we help y ou grow, 
how wb'II finance you. 








B ELS AW SHARP-ALL Co, 71 OF Field Bldg., K.C., MO 64111 



Wo Obligation , , . No Salesman 




BELSAW SHARP-ALL CO- 
71 OF Field Bldg. 

Kansas City. MO 64111 





Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30'Day Free Trial Offer! 





HANDSOME BENCH YOU CAN BUILD 

{C&nfJ wed Irani page 123} 



IF YOU WORK WITH 



GET * ■ i 




FIRST ISSUE FREE 



ttnen' you SL lisente Id 1 l»e- next 1 ? issues nf Itw 
■rtuodwruer 5 Jwjrna fart issue is filled wiPi Be- 
lli;!: pfans and ptflwRS shop Ups truinpy-rnakirtg 
'ideas, antique repairing and ubmeEmaking 

<ecnnnju« 

OVER Til PLANS ft FATTENlS 
FEATURED EACH TEAR. 

Whellw you re a nom« or a veleran you II en-ny 
oage B 1 del.i M isrruct'ans Inn all types oi 
Oracle MMdworkirg pro«1s ftuild rnfe Early 
American. Shaker. CernempiiraFy FulnHuU *cys 
■Gifls Corns Lamps and niiArt mor« 



SUBSCRIBE 

NOW 



1 YEAR [fl it* »cc|i — uwily ST.flfl 

2 TEARS |12 liiuiil — only |12 HD 

Fore gr Rales— Add $2 00 Please 
make cuyirenr m y £ Funds 



GUARANTEED Full refund on Jl' unmailed iSSwB 
ii not comp^ieiy sataiHd 



Send Check pr m o id 
THE W&DDWQHKEH'S JOURNAL. Depl if? 
P 0 FSb* IW9 25 View DnwO 
Hem M- flood . Cl D 6 TT& 



Name _ 
Address 
City _ 



S'ale 



Jp 



I 

, p u hbs i«g 25 in*n view oriai (l 

I hew hkidDnd. Cl »7 ? 5 I 

i □ HlWIl— STM □ ISiuute-Ili Ofl I 



I 



SPARE TIME INCOME? 
SELL KNAPP SHOES! 



Sell famous Knapp Cushion Comtor? 
Shoes lull lime or pari nme to supple meni 
your income En^oy the Financial success 
and security you ve always dreamed about 
Millions Ol repeal customers Earn higher 
commissions ptos bonuses No investment 
Free selling avj training kit to get you 
started America's No 1 company m the 
direct sel'ing $hof? mdu$1ry Whre Kmnp 
Shoes. Dept L612 Knapp Cenira. Brockton. 
Mass 02401 

£3 KNAPP 

Tti* mor* for th* money shoe, 




100 % 

ST A RT ER arid Gherpee Too 

W*lflh|. pnly 1514 Ids 
E*tyl Juft Climjr ro 
Salttry and ini* i20 V Ouiiei 

Quick Slirt WIN &1»rt your Er^ln* In Swconda. 

■Only RT 50 and w* p>y in* liwighl. 

GREAT PLAINS PRODUCTS 

PdBOXMii! 0*4 C'ly.OnTdlU PW 
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NEXT MONTH IN PM 



■ Minisubmarines take on 
big underseas fobs, 

■ New camping gear goes 
backwoods with the RVs* 

m Annual garden and 
outdoor living guide. 



piece should be ripped in. wider 
than necessary to allow for planing 
and joining. Plane the edges to allow 
r sliver of Eight to show at the cen- 
ter. When they have been glued and 
clamped, this will assure h tight fit 
at the ends. 



■ Vacuum gauge — an 

economy driving tooi. 



ffUBfePHPTltihi ItHVteij P-MuxUr M.*£frifenl«i bLfcgdXin* 
•p NJ P UpuU t*t!r\yl trum IU tndvr ud ;i i • impL*»L# fnr-r vt 
irwiurwaL auFsirripl Linn. crrffcw. u nd#i rLi ki« rulfill tta nE nr ITixl 
urtlrr jkj urn l-ii provl-d* LTht AthL-coji)' i!-f I Iitpi Li:- thrv L'lihl nl 
N -p r v i r i ■ within nix Id Iwnlvf wf-fkK. IT fur uinw tpuhihi 
Hi In unai^ In* rf-einw, viki ti 111 h( pnimptlL' rmtifi-Mil tif thn 
i*i hup dntp iJint wall ItMi'in yuKir mLliwn pc ii:-n with ■ ir 
flLWkt ill am- turlhFr Inm nirl Iliiih if|| V cumctFmLrm 

i imr -iirni-r. i'Ih-iw miflrHri .t|| ^jarti crfB-ni <■ ■ ni ruamiar 
MManln. F O. Fn lCKjfl*. D*i Holing. I- nr a Ml 34V. 

zinnia vm h-wvr env pntniMn ^Jlh nmr uuuM'Tipi^itn^ 
irlDnw *rhr Jiijm |larrU. 1'Mc.nirf Ji.-'L|,+ | i.|...ni| 1 rH,i . 
r-.ir .it ar Hn-lUinlFN. 7.U. 3L->H lunar. l"*r Vl'.lll^-.. Irrwn 
SVflY". Till -lUkljUM Plfl »lt». plr-i^v r-ncl'i^c !»IU' 

ipjilinc i.itrf-i »hrn wrlUM to hi Dr u,'h«-n nnir--viii|i p-'M. 
(rtltwrrlDll'.n. 

Ut-iit-u-.il ...r'k-JC 4liU»1 I* Mtr.-rli.-ri. AE U-II--I tiff M Ufrli-. 
ptkll- Ei.. t Ml if .--I . . - - 1 Eu Arnllie eutnlilUHL At-b-VMH. 



Popular Mechanics 

P.O. n?K 10060. Dc$ Mnintii, Iowa 50350 

wpo | P1u« ritrr wepm 

Y l ^LitiSrcripliun 

■ ■ Iff POPULMt MtCH AN \tt Nr; 

□ 1 year *8.97 

□ 2 years 

Payment of % fs enclotid- 

Bill Me 

■nil ial ha™- 



N»fiiF (pkiii print) 



AJd'iu 



City Slat* 

VOLrl* find COflV will b* on ilS w*y In ydu 
In tlx la twtlvi w*ik|. Watch for ill 

A pu&i cal mn o 1 The Hoorst Corporation 

Charge Orders ELrbiact ta ptiblisher's flcceolar'ito 

f Above prices -*pply ik U 5 £ PossetsiOni onFjr. All 
OLlMr tOuiiLriii 3d d it. DD ger yr-irf. 



CHANGING ADDRESS? 



if you" re plannlpe to move, pltttt Itl ui 
knnvv at loast t-grit rtttks before t hanging, 
your address Attach current addr**£ labtt 
ind rill in yaur n«m« and you-r mw ariidraia. 
This wdl te'ie <c Ineort prompt aonric* on 
yoUr lubaefrptrD-n, 



Si ni aid libel with yaw temt tnd new iMrtu la: 
H3PUUR IKtCKJUnCJ 
P.O. Boi 1*M4. Dh Mhh, Hww »3» 

FDR EHUQE OF ADDRESS ONLY 
CALL TUU FRH -IKI UT WTD 
I still at IBWI mlBflim call HO-SlMmi 
Far imr erflier lubecrlMloii InqiriiUf, pin u writ! Jeia 
Hwm. CvCBHIP Jervlca Of pi . . POPULAR MECHANICS-, 
F.D. flan 1DH4, Dll Ma nm kWB 500H. 



NAME 



(PtaaB* petal) 



NEW ADOPE59 



CITY STATE ZIP CODE 



Shaping the seat 

After the planks have been j oined h 
cut the ends of the seat to conform to 
your drawing. Round the corners 
and, scoop out the seat, using a 1-in. 
gouge and block plane. Test fre- 
quently with a cardboard template 
and use RO-grit sandpaper for the 
initial sanding. Finish the sanding 
step with 120-grit paper. 

On the bottom of the seat, lay out 
the locations of the legs (H and I). 
Use the appropriate sight gauges to 
bore holes. Next, cut the rails (D), 
When you cut the tenons, pay partic- 
ular heed to angles at the tenon 
shoulders to he sure you have a tight 
fit. 

Mortises in legs can be cut with 
mortising attachment on your drill 
press, or by grouping bored holes to 
mortise dimensions and chiseling 
out the waste. Use the V-block jig, 
shown in The»e Ttvo Frojectx 

from A. Lincoln, Handyman (page 
IIS, Feb. "71)), to hold the legs to 
proper angle while mortising. Also 
bore the holes in the legs for the 
rungs (Eh Trim the tenons to fit the 
mortises. 

Build bench from bottom up 

To assemble the seat and legs, pre- 
pare plastic resin glue and glue legs 
to seat, rungs to legs, and rails to 
legs. Clamp to hold all parts in posi- 
tion and to square rails to rungs. Al- 
low the completed assembly to stand 
for24 hours before continuing. Then 
cut the leg bottoms at the proper an- 
gle and length- 

With the bottom half assembled, 
proceed with parts for top half. Start 
by propping arm with cut-off pieces 
and make bores. A light pencil line 
on the side of the arm will help you 
to align the bit w r ith the required 
angle. 

Rest the assembled lower half of 
the bench on a full sheet of plywood, 
shimmed, leveled and fixed on the 
shop floor, Then locate and bore 
holes in the seat top, using a porta- 
ble drill and sight gauge. 

Cut away excess stock from the 
ends of the three posts (Kj, Finish 
shaping with a spokeshave and 
wood rasp. Then,aand with 100-grit, 
150- and, finally, IRtFgrit paper. 

Cut the top rail (B) to length and 

\ Phase tum to p age f 





MUST LIQUIDATE 

AT FAR BELOW DEALER COST! 

3-speed. Horizontal s vertical 

3/4 no. 6" DAND SAW 

Heavy-Duty far Steel, Iron, Capper, Wood, Plastic, etc. 



CiOiMiBi Co. 

THE NATION'S I.AH (jtS I A LIT H 0 H lit D MAIL 
ORDER LIQUIDATOR Of CONSUMER PRODUCTS 
3250 MINNEHAHA / MINNEAPOLIS, MN 55406 
Phone 612 723 2345 Tn II Free SOO 32« 5082 



CUTS STEEL UP TO 4!s" ROUND, 

UP TO 4" X 6" RECTANGULAR! 

H Pie t 3 big. ni!|qpd In .ivywmgllL band :>,sw With 
plenty d f power to slier through ste« I up to 6 inches 
thick 1 1 1 F! ,isi ly through any she pe stock ri ot, 

bar. square. chnrtrtH. rirbe U:,i- il 1t> saw lumber, 
plastic, copper brass, aluminum, iron, with proper 
saw blade Comes with ,i standard V blade. 65"' 
long Hladn ridurs on brg 7'V bandwhinel 
Fop horiaontol cuts, you nanvi.t? lock «*n rh in on sr 
li-o-n and walk away Automatic shut nil turns; oft 
machine when cut 15 completed Tonstun control 
spnnfi ,i(j|uniK ciirickly ur laed blade at proper fate 
pi EpiMsd lor smooihesl cutting It ctilE in vertical 
position, top. to you can slrt. notch or cut contour 
ihipirt! An ideal cutting tool lor your workshop" 

KK Cuts up to 4 ' /' round stock, Lip Id 4 ' .k £' r 
reclartgular stock 

o H Tip capacitor tmn moio r yiws plenty of 
power Three prem^ plug fits 110V outlet, 
fl Slot: I and bronze gears, worm gear drive for 
smooth, tong fasting pertormrinc 0 
D Easy adjustment for blade tension 
Q Adjustable roller guide*/ hall bn.irirup Ehrusl 
guide to kiwp blade rigid for most affective 
Cutting. Prevents loose blades that brnak 
O Heavy duty stand for firm, sturdy support. 

Jg% Heavily rfbtwid oast inpn sow how 1 £>r mass 
weight and rigidity plus reinforcement 
Q Heavy duty metal work stop fats you repeat 
gdime length cut. time after time. 

0 Handy tool shelf wuh slight V-ahapa tokeep 
fools from failing off 

m Head sup port a Mows tor quick work change 
without lifting saw hoed all the way up. 

Q} Equipped with NEM A 5S motor frame 
® Easy flCCO** for change of blade 

Includes 18-page operating manual! 

$ 470.00 value! - 



VtSA 



SIZE 

aa" wide., 
13 ' /’ deep. 
38" high 
Wllh hijarl 
down f ' j 
wuh head 
m vertical 
position, 



1 Year Parts Warranty! 

Factory new! Seated 
. in original cartons. 



Ship ivl 
rl p p rOA 

2 bn lbs 



. 
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Converts Quickly 
to Vertical Jig Saw I 
With a Handy Cutting Shelf! 

The b.w hpad til E. bach, far urn an ■ vortical |,y 
inw A h.rtdy rulliiiq I.Mf it inekut^d Tou 4l*n 
natch il 1 (ii put narmui ihapes unrig th. i»mll 
far rup port It c like having two ibwb in ona 



Credit: Clrd eg*t4>m*F! can phium IPikih 01 iJki 

Toll-Free: 800-328-5082 

In Mu 1 1 1 fa a in call c.illocr b 1 2 729 2346 



C O M B- Co. / Authorized Liquidators d «p' its 

3253 Minnehaha Avenue $ , r Minneapolis. Minn, 55405 
Send Him ■ Ii l> Heavy 17 “tv Hand Sew far Drily 4190 CO I wM pay shi ppmq c ha' ijn Lb rha 
driver uj»r difiv.r^ lAflbw 2 3 w.rhi leu delivery. 1 1 fanriS tiy perumnl fihflith. ellrjw «ddu 
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PUBLIC NOTICE! 
BANKRUPTCY 

and Financially 
Distressed Merchandise! 

iArp sip authorized liquidfliorB. of large 
invnn-tor ms that must be quickly lold nl 
»aciifici?i priew?- hec*u«n of a unrurty of 
leaecrns such ei. 

^anutacluiei s' overproduotioo 
Last y ear t models 
(J.nkmplcv 
Sheriff 1 ! sale 
Sank loan foreclosure 
I ri kuu ini u i." Cldirti k.iIu 
I f your ccmpany finds > 1 seff many sdua 

troo (hel rnqgjrirs il [p 5.0H l*rgp muon 

tonr.'s lot imm#diate cash call uV Only 
product 1 m perlnct opuratrng coodmon 
nr .light bl-rmushcs that du nnt.itfaCI 

opera tdifl performance wli be can 
uilcird Cell toll-free B 00 328 -&QS 2 



. . while they last: 
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SAVE 

HEATING DOLLARS 

Cdnvtrrs 38 ” ul 3‘" FlUti pipe, 19" of 8" Huff pipe 

in tc/ a Pinnntd hurtling r;KliiitCw. i I * 

Inflnlli- in ininutiri, no (unJi nimlRtt * 

S6.35 dPus J.9G iSippino. ^ u * 

WlL-MOq, INC. Dipt C / ■ V 

P. a But :M1H? * 

CJ»¥*ijnd. OriMi *4-1 JO Ohio jJtf $ $S t Safn Tan 




prescription- glasses 
(or ytrar present lenses 
duplicated) by mall and 
ai big savmgs. As low as 
114.95- frames, lenses, 
and easel Satisfaction 
guaranteed. Write Tor 
Treo catalog. 
All tenses, all styles. 
Prism Optical, Iik., Depi pm 2Q 
10992 N,W. 7lh Awe., M. Miami, FL331M, 




USE THOSE bPAElr FOOD JArtS 

jnifCjip* jltKh W it" prjtalr4 to mid 
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WEEDHOPPEfl— ULTIMATE FUN MACHINE! 

No IlcetiMS r squired on 
plane or pitot; hour 
1 - v T cong.lruclron luns; wm- 

Ifk piste kid S 2695 00 ; 

carrier 220 lb up to 50 
mphl Send IS.00 tor into-pah. to: 
WEEDHOPPER OF UTAH, INC, 

Box 2253, Ogd-en. Ul. 04404 
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HANDSOME BENCH YOU CAN BUILD 

fConZiriLied from page rgd j 



cut tenons on both end* hr per shop 
drawing. Lay out and cut tmortifre^ 
on both end back posts, Then notch 
the center post to accept the r-aH, 
Follow by laying out the 20 holes for 
the hack stays (J). The holes should 
allow the pieces to slip in and out 
easily to facilitate the a&semhiy pro- 
cess later. 

Dry assembly 

Next, round the arms with a rasp 
and scraper and sand when the 
proper contours are reached. 

You are now ready for dry assem- 
bly of the arms and back, Expect 
some filing and trial -and-error 
matching Lintil a good fit is achieved 
in ?dl mating pieces. While the bench 
is dry-assembled, hold each end post 
tightly to the arm and bore the holes 
for brass screws, Then counterbore, 
insert screws ami tighten, drawing 
the arms to the posts. Do the same to 
fasten the eenterpost to the top rail. 
Disassemble, 

Prepare for final assembly 

Have a bucket of warm water and 
a cloth handy to wipe away excess 
glut'. Begin by fitting and gluing the 
hack posts and stays to the sent, 
tlmn to the top rail, Secure with n 
hand clamp. Glut and assemble the 
arms and their stays (F and GJ, Cov- 
er jl! 1 screw heads with wood plugs 
cut to match, 

Use band damps wherever 
n eed e d . e spec la 1 1 y 1 n j o I n ing post s to 
the seat and to the top rail. 

Finishing the bench 

Allow the assembled unit to Stand 
for 24 hour*. Then, using the JRl)- 
grit sandpaper, sand all surfaces 
and break (round slightly) all sharp 
corners. Prepare all surfaces for 
staining by wiping with a tack rag. 
We used Minwax Ipswich stuin for 
the finish shown in the lead photo on 
page I2G. 

Allow the first coat to stand Tin dis- 
turbed overnight before applying 
the second coat. Again, allow over- 
night drying, Then apply a coat of 
orange shellac- After four hours, rub 
all surfaces with No. 0000 steel wool 
and wipe down with a tack rag be- 
fore applying a second shellac coat. 
Allow this coat to dry completely 
overnight. 

Finally, rub gently with No, 0000 
steel wool anti wipe down with tack 
rag, Polish with a clean soft cloth 
and Carnauha wax. 

Your Lincoln settee reproduction 
is now,' complete and should become 
a treasured possession in your fami- 
ly for generations to come, W 
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No complicated hardware is used 
to hold the mirror in a tilt position. 
Our version is designed with, dowel 
"hinges’ 1 which are merely a force 
fit- 

The mirror pretty much stays at 
the angle to which it is tilted. It will 
not, however, stand out at extreme 
angles (Le,, parallel to the base). The 
force-fit design works perfectly for 
any of the typical dresser- top mirror 
uses. 

Beginning work on the mirror 

Start hy laying out the heart 
shape on either cardboard or Vi- in., 
hardboard. Cut out the template 
and transfer the design to one of the 
pieces of plywood. Tack this piece to 
the second piece of plywood and then 
cut out both of them at one time, us- 
ing either a scroll saw 1 or a band- 
saw. 

While the pieces are still tacked to- 
gether, use a rabbet cutter In your 
router to cut the mirror-holding rab- 
bet. Once you’ve gone this far, you 
can bring the cutouts to your local 
glazier and order the Vfe-in, mirror 



MATERIALS LIST— CRAYON HOLDER 

Md. S»zt jnd doicrlptlcin 

1 3 K S - 9 pint (Or up blocks: of 

thmrwf slock co dealrad ihekoesg) 
Vise : Sandpaper, pain 



hearts. The glazier can't cut a per- 
fect heart — as you can with wood— 
but he should cut it close enough so 
all rounded spots will he hidden in 
the rabbet when the halves are 
joined, Itemember to sand all of tile 
edges before you separate the 
hearts. 

Cut the remaining parts for the 
stand and assemble, Using glue and 
nails. Separate the tacked -together 
heart pieces and temporarily reas- 
semble them as they will be when 
they hold the mirror. LTsing a pair of 
hand screw's, clamp the heart in po- 
sition with the stand. With the setup 
hold rigid in a vise, bore the holes for 
the hinge dowels.. Then make a test 
assembly and, when satisfied, per- 
manently assemble the mirror. 

Seal all parts and paint with acryl- 
ic paints using the color photo on 
page 125 as a guide. Seal with Kry- 
lon N T o, 1301 spray. 



MATERIALS LIST— JEWELRY SOX 

Hd. SLb* and description 

& \a x 4 x fi~ ciffar puTfl lof A-D grate 

n!ywood|. 

Mine.: S-indpapcr -Mip :ic assrttd ■spi iiy pan'', white 

gfcfS 



Ring caddy 

Start by gluing up wood for the 
base (unless you have a suitably 

. fpfeaae turn to nags 134} 




Edmund Scientific 
Catalog 




Explore Agronomy, Bioleedback, 
Optics. Lasers Wag nets, Weather, 
Magniliorb Microscopes Photo 
graphy Over 4,000 Fascinating 
Products in Our FREE 1 00 page color 
Catalog! Send for your FREE 
Edmund Scientific Cate log, Today! 
38 Years Of Service! 



□ Ye Rush me your FREE catalog! 

Name 

Address 

City 

Stale Zio 

d ip and Mali Coupon Today to: 

Edmund Scientific Cts, depf. 2050 H-Q4 
EdScprp Btdg., Barrington, N.J. 0600 7 
Nu >56 '1 B8Q Ed.fiLKntf Sc-ianiiSic Co 




ONE-MAN 
PORTABLE 
SAWMILL Of 



If you need goad high-quality lumber, don't lei 
inflated lum&er prices- stop your important building 
propels. The Belsaw gees right to me trees, and 
turns out smooth, bue-cut [umber . , even begin- 
ners get excellent results. Just one man (no Crevr 
needed) can easily cut enough on weekends to save 
hu ndred & ol dollars ov&r high I umnberyard prices. . For 
power use iractor PTD or -nlfter low HF diesel Or 
electric unit Factory direct selling keeps pnee low. 
and convenient time payments may he arranged. 



Send tut FREE BOOKi Jus: mail coupon below for 
' 'Ho w To Saw Lumbar 1 ' bo otd el and to implete taels 
on the One-Man Sawmill. There Is NO Obligalinn 
and NO Salesman Will Call dn you. On It TDD At l 



0 EL SAW MACHJNEFlt CD. 1 

3124 FIELD PUiLPiNC « 

KANSAS CITY, MD Milt ■ 

I 

I' Ira re t * nJ all jacti anil ihlarii rn | 
your FtlEE 600k “WbNr To Saw 1 
Lumber", 1 MUkntittd ihtrt if So 
ObiiR&tia* 9*4 fh <4 >Vi? Mdmni mti 
iall an mi. 
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YO UR OWN FU L L-SI Z E SPORT $ CAR 

Fw thif iw prictfllm ONJiniry campuhev, y«u I 
Cfl-'i Own .HmM inenli^Hiiv dtlhilhd Mtl-’P rypiicni' d | 
, lyll-jizc Ding F*rr»ri look sHihij. or a f Ull-WlAg 
Poncf.a-in«i>r«a mt-el -aeei Altugalhe' th«r« ar«i ! 
rPOfff inin 100 stylish antique, gIjush; and modstn i 

coach rcproducbom knipw* at- “hH-cara," Virtually 
all ire i npls one fur -.^na bolL on i™i y r*fUiG*mflnl* I 
cMuQnad la ill a vanity cl populH' svMydiy car* 

I Nn* y^hj git Ml Inn mportam dr-1*n* rt&Oul I 
mate pr ict'C il do-n-ycuri ai I n'i*r By-s uyi iq cons^r- 
tkjna with thi nawdft. larga*!, mo ft CdmprartflnSJVa 
*•!; prt r uiiipp over publ'Sh*d T7» COrti^iule QnMa I 
TA ffir Cars yivL'a you ISO fucl-riHsd pigaa ol Inlor- 
mition aboul thflif ravoliftlonary automobile* 
inat Ciii Lieaamnm.isd 'ui a 1- BCIiDrcj! IMiif appa'rtil ■ 
#ikn thii guni boya^i gu^daia packed with a^ary- 
I Ihicg from 40 MPG Ed I re hrealhing mid- 

I angi na vjr* * ah lira modal a f ah I he Manufacturer* i 

* Mo le than) 000 phcioa * Irt-detiin articles * Pnom ■ 
ft pacifications * Hjwlp fnnluras plu; much ihDfal 



* 14 Day Msniy Back Quaianlti a 
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□ SiOfluah i it Class. 
OH 1 Foreign Air Mail 
Sill 10 my □ Vaster Charge □ VISA 



Send Today To AUTO LOGIC, INC. 

P.o, Box 2073, Oept.TCH 
Wilmington, OE ISAM 



Efcfl 

Data 



SiDrtature 



Slate Zijr 

Of Oaf TOLL-FREE by phone 
Master Charge Or VISA REQUIRED* 



i v^o wisi-iiatoftiB;, 

>i ■■■ 1 9 1 6j^6iS4HJ3Q0 i n Okie call collect 



EARN BIG COMMISSIONS 



WORK FULL OR PART TtMEt 

Show big FACE SALES KlT f entering m>m- 
plete I to* tow Priced build*** printing end ad 
specialties to business people. ESulkl profit- 
able repeat bustosu, Start no w. 

NATIONAL PNCSS. INC. 

DEPT. HI hdRYH chiCAM. ILLrNOlI HW 



DRIED FLOWERS 
ARE S 1N\„ 

AN ycurfav&hte flciwerj tor dried 
arrangements are in Herbs-t Bras, 
FREE 72 -page- need catalog . 

Send tdetay. 

HERBST BROTHERS 
SEEDSMEN, INC. 

iP.it -i MamSt.Brewjjtor.NYlQ^ (9l4> 27S.29?! 




Burglar ‘Fire Protection 



Fir«itft Veur Lite, iHwu, Buiietii, iuta. etc ■ 

» Shir teialrra ihs-i hi>» Inir^l tv* dNft 
alarm i pilem: ami dt->t>n and in-c tUSt Mr 
:il lir FRSf wHtt-ih u-tjiiil-H ,n” WMiCd 

FREE CATALOG 



H-urces SeriiriiY Ca Sot 82402 PH tiitcokNf 6SS01 






TILLS & HOES & SAVES 



KEEPS GARDEN GLEAN. PRODUCTIVE 

Lay. priced lull .-purpasa r Her/ 
power hoe A my to opwarta 3<j ■ 
day home IriJl, Shipper! pr$. 
Jiid Ip*. AK. Hi! Free 

HDE irfdrrnitiun. 

A 2 . DePsre, Wis. 541 1 5 



JUST ONE HAND! 

easy to handle you guide i| with just 
one hand. And n.gw the Troy -Bill Ftoto 
Tiller-Power Compostor is yours in 14 Vi' 1 ’ 
and 20" lining widths. For complete de- 
tails prices, oit-seanon discoi.inis, %snd 
coupon below lor free booklet. 

Troy-Bin. lD?nd Si. A 9 lh An. Trny NY. mflfl 

Tray-BIH flgto TJHw>Fatt*r Campditerv Uapf. A2 3 
1D2hd St * tnh Ava-. Tray, H. V. 171 U 

I Ploa^e Mind the whole flffldlfig story *1 TrOy Biir 
- floto Tlller-Fowar Campbicars, incfuding r*r ces. 
XMKifiL-iLiianK nr<t pn-HaEdn savings 



1 Uf 
1 Mru 
| Miss 


(PlMM Pna-’l C learlyj 




J Address 






1 City 


Sl*t« 7,p 




L____ 







START 

MAKING CHEAP 
“ HOMEMADE FUEL." 

STOP 

WASTING MONEY ON GAS. 



Step-by-$tep inslruciions flow io: 

* convert your car's engine to 
operate on alcohol 
< produce your own cheap 
"Homemada Fuel." 

Send only $10.60 

for the "Homemade Fuel Book. 

SEGO ENERGY 

Suit 1290 A Palisade. Colorado Si 525 



110 VOLT A C. GENERATORS 

60 fyCiftS. 3000 *rt,lts WT 27 pgwnds. S' » 10" S^anMH 
urr.nn ripm or pekuf. OfO>4Jlfo T V AI pciwo' loot* 
Over 1 7,000 ri service. This is cyr 30th year Gikarandeed 
6 monlha. 5 1 &9.0Q. Our KiSOC-wah peneralw neecs ne 
bariBry Scona' {Kice Si 59.CC' Add 36.50 1^ ppsiagry A 
hdndlng. h«r ...n i 

ViBOEN PERM A-BlLT Hdi 7150 PM 
2S21 Mays. Amarillo. TX 79109 
Phone: aU6"3&2-27«1 



sized hardwood block in your scrap 
box), Do List 1 hardwood Fur the hose 
becitune you need its weight for ata- 
biltty. 

Shape the block on the table saw, 
locate and here cup-hook holcSi aand, 
set aside. Lay out the hand on the 
lA-in. plywood and cut it out with 
a coping saw, scroll sabre- or 
bmidiiaw. Sand all of the ed^jefi and 
surfaces and then seal them with 
shellac. 

After chocking parts For fit— re- 
member that the hand should he 
“sloppy'" in the kerf to allow for the 
flannel cuff — paint ai) parts, uninp 
the color photo on pa^re 125 aa a 
guide. When dry, assemble the cad- 
dy using glue. 

Crayon holder 

To get the desired thickness,, I cre- 
ated a laminated block by gluing up 
four layers of 'Vj-in. pine. Use car- 
penter's glue and clamps— no nails 
are needed — and allow the block to 
dry for at least 24 hours. 

it is easiest to do a neat job if you 
bore the crayon- holding holes and 
cut the slanting front before cutting 
the hearts to shape. You can do the 
first on the drill press and the sec- 
ond on either a radial or table saw 
using conventional cutting tech- 
niques, 

Tn case you should forget to cut 
the angle first, use a belt sander and 
coarse -grit paper to shape the 
slanted front, 

Hand the holder smooth, dust and 
apply spray paint. Some paint will 
fill the crayon holes a bit; you may 
have to use a rattail file to bring 
them back to easy-fit crayon-holding 
capacity. 

Jewelry box 

You can use either Wt- in. pine or 
plywood to make the heart layers. 
The former takes the paint better 
but the tatter is stronger. 

If you should decide to go with 
pine, you can increase its stability 
by alternating the grain direction of 
the hearts so each successive layer 
will have its grain at DO* to the one 
below it. 

The three middie layers are cut 
out u s i n g a t i re 1 e cu tte r f oft-e n ca ] led 
fly cutter) in the drill press. The cut- 
tor should be used with drill press at 
a slow speed and the workpiece must 
be clamped rigidly for safety. Ret 
one of the circular cutouts aside for 
use as the cover's guide. This is sim- 
ply glued and screw-fastened, using 
a single Flathead screw. 

Sand the box well, dust it off and 
then finish as, per general in- 
structions, m 
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SAVE HUNDREDS OF DOLLAHS 

'r' aa nr yQgrfRll lha bui'dnr b\ this A'|r;ic> ALL 
PURPOSE yftRw 24 Dm M- 0> 16 mgn *i|h eas* io 
'uflgw plans AiTpiKahns m v 1hn i» *nburt!*r- lam. 

ranch. lake area Man* jsea aa J c 4 cat garage. tost*, 
tamper, 5 tQf* Iqctgfl Pie™ Iqr MrtCrf)? ilwr C<P*' 
nig m si rcli"! fwny Hutjijrti Med window tft& 

door liKMriiiW Sand Si 0.00 for dl.ins and material list 
?4 r 3fj HEWSF BARN PL ANS ihpwing 3 ifnJIn lack 
room Jl2 DO Send Mr tor brochure and Cthpr DfDtBClB 
WbuiU 

KiHMQND BAUM S r Orpf PM 0 G? 
tat 5&i 3130 Hadim Cowl Hw CasSe. Him 473B2. 




WASTE OIL HEATER 

For Shop. Garage, 

Warphgusfl and Firm 

Wasin on Wnnh BOr pn* 
gallon bi a (waling iusi 

fay fmtTSfir no-1 |he Ajfll 
tonp*i'i« F+aaL ifeiih an* 
typ* nl wnHu cul LENAIfl 
Wpalw OH Healflf-i ore a 
inart in>«5irrcn1 Mndcls 
/J..CK3Q and 1 30.000 PT(j 
Forced Airr 

PHUVEN « SMOKELESS 

„ n rr MOPLESS 

WHJTE 

LEM AIR INDUSTRIE* I NC- 

PO BOX 1 & 1 T-C 

JANESVILLE, m 53545 

nr *LE FI [■. >VI I '-pME 




PORT ABLE ELECTRIC POWER 

Bull* your CwH tIO-VHi EHttit 
FJanl from mad pads, Wlapar- 
oh lighlB, pev-r t»ll, hullng 
until, ijfusi- if^r did. motor*, 
plus cfiirgu Caller in and MV 
w#d, tdeal hr CnaLi, campiri 
and pwti&lfl atopt. Plan* rii 
elwh « M.O. CHAPALA CD. 
laze E. Irvini, Jmfia. Cilrf-.ttjH 




COUNTERFEIT GUNS 
BLANK-FIRING ( Sffiff ) 

AUTBENT1C I FULLUZE MPCHINCl MM fa I PI$Y0ct r AHHrjT *E 
MADE TO MIR* fctAL AMUgrjlTlON Yh*>* |v.|nL ^.nn aWoM *■* 
NS5F l.ldJim^ 1 Ms l-dr-* IKPHL* !nt‘nd 'j,:h IMI MllSf !»> 1( 



VMfl WftMPI Mu-* auHppK IF ’• ■ HlllllMI 

SAME Sluts 
A WEIGHT AS 
CMHBlHAi 

POLICE 



S47.A5 

*iun 

POArALTF 




.357 MAGNUM 

Lv^-pp- IIH'tt^l 2 2 iM 

Uidni-r S4T.V4 

UKU2BC. B^aiifc CiiNiilg#t Ehi- «l IOC 1141ft 

AK tl.'A & fMSS &7 * ... . 

ItHPQuE IMPORTS. IMC.. PW?f‘ 

HOC SLATE ns LA N£ , AL EIAHDHU , VA 3331 J 
3*no VH-mi UtriF22SC F PILE COLOR CATALOa 
Otis'^ale VISA MC AX CS DC 

- - ' . kuM|il On 4lh» iLjcLWiirr*P D^fi- 

HAMR 

AODREII 

e>TYj ita ti tm 

■ n*i;ki< , «■*' r,jf if ■- uriifii 




iZ POWER TOOLS 



SAW 

r t« T!3 

PARTI KITS AT LOW FACTORY Ijm 

PUrOUWT PR IE IS IDI: 

+ 1I.IM. BAND |*W 

* 1 1 IPT f AND lAW 

• *Jh BELT HUOIt 
.IPPMDIt AH APIA 

* join hit.' ar bob IAW K>Ti BAOM 
■ COM I DULL PMU.lATH-BJii. IS 1.D H24.DS 
IlFT In Nrnp IllalU, »I|I.H, M.. ...n 

■mill it III *11 H.niln’B TA.iuHi IM tl.i- 



PLUI i 

rml tlif»* 
riltun* 



HBUtrkl 



BELOW WHOLESALE! 

ELECTRONIC IGNITION MODULES 

_. . — ^ |MBIN RfltESl 

‘33.00 

atL FgflP TYPES 

U'ET EXCEED F*troflY g t i?EC5 






‘17,50 ALL IS M r**E5 ‘13 95 



ALLCHBY fYPTS 



*90 DAY GUARANTEE 



testers 



STmJ 

DUKUvG ^YS 

-:&is aiYTOiY 

Alt 

■I ! l.^VFnill H. 

•13.95 




A'th 



*2 



r« 



ELLI7TVHW1C iHH 

Tl^-S MiA 'jM'Tflli 
COv^MfNM Jihp 
tiWNTs ttN-ntw 
Wirt 

‘16.95 



PiN>frsuF iASYUl'US( 

BiliH s:yi p r I, p.i cqh ■:><» 'J-. 
Yr“fh nfWM.- THTP44 



SH PPtD PVIlH M 74 Hfl5 IJP9K- BSCE'WT 0F rdDFn K*niatp* IjOtfi 
m«u4S mil i't ‘«|Krmtk let mn --uiiriY □' ettinri: ►□■■li^i 
rpnui4-pi»n n jug- .j-.iiEii i; L" -n*: *>- 1 tx caMir-A unf*ta?Mf* 

IFiMu^ CASY 13 INSTALL eYc ralrnut *JYl TltllH H tjnilil Jdv 
in-ji rtB:rr PCR F4[[ Fmr‘L"iiRE5 tOTEHINC FULL L‘K; 'Pft. -d 

iiinlnl I: pd'tf’A'iP piir* iii rfuNr*fTxnl 



'I4,y= 

ADIJfitSS 

CllY 



STATE 



JlP 



T£) AMPHICAA hwpokfhts 

P D CSX urn 

THPY MICH Iflnqtt 

ct 1 pii ant or 



mv :• 



" l, D 

ntjdij-Hisf iw a ’9 

ICff lAilp I 

•an i o«Kfi ipv^is. 
PiFait And r"L nipd m>-p p r, ■ rl r- ■ 
Y u JKr-N 



41|+B • 

Ctrl ck ■ l f.; vj -.hg 

fl*ft Up I hr adtf lucd dUcC * 

* $1 '.i: .-a*- .lidli (h.r^np A hind nq M-i h 'ciuipnli .Hid d 1 .« 

$WBi — 



TV TO 
STEREO 

SOUND 
ADAPTER 







GET SIMULATED STEREO 
SOUND FROM YOUR 
TELEVISION! 

TEl.EDAPtfcft" Fflsilv (MftfCin (u >-oikf own 
TV orpd hivren syslrm tc gi^e i.i>u Pull rich h«iu- 
Insert Mtmi >nunti rli rtru q H your .impl ii !+■ r und 
i,|]eak( rs, TELE DA PTEtt'S «lec I rcmii c ircuii i 
mPithei Eh^ imptilfWl bpiii'ifn your T’V and 
ilftfo anrplffwns' uu*., «t tuner input, 

while crtmplclely tronAloTmp’r isolating Ih* TV a 
& * 1 rrea> chailH, for The fndlHjs cir 

cyily prrwideh two chjnoekof outpul 1 hd E pluj 
dtreclly initi your htereo. I'hose hiillgrimeiy nntt 
movies will never t>e f he fume ^ f I er you liea r the 
. edlist it Ih u nderinq *mind . Only S 1 9.95 poslnge 
paid, C Lim|jlete w-iih hnokupinmirut lion*. 2 ve J > 
warranLi,. 

To order Em lose cheer ii ■ VISA or Mazier - 
charge n 



Expiration Date. 

NAME 

ADDRESS 

CITY 

STATE. 



.Oank ■ , 



ZIP 



StPhlai'ikin qL^i'ariipif.| or your nnwev pnjFppfJv lefuiXleit 

Depl PM P O Ehix (117 

Hendersunville, TN 171)75 
(&I5I 824-1735 



RHOIliH/ 

■UlCfk TV.Y* 



P StND COMPLETE CATALOO 



Add bolts and love 
and what do you get? /\ 






A quality 
machine that 
YOU built! 

7 Tryke Models, 
and 6 Bi ke 
Models Many 
accessones, 
includtng 
bench 
seat 



niLLiDM ■rea . fnp. o.-p-f ppp 3 «1. Cnarlrr. Ma 





exploring, ihuniting fisbini 
and occaaiauftliy even for 
work, ihese machines brtng 
lot of pleasure. If backwoods 
mg is^our krrp of inn, wnle today 
for a FREE COlOf brochure, 



Easy-to- build 
semi-kit saves 
you money, En-' 
gine is completely 
assembled frame is welded end 
painted, With common tools and 
our 22“ X 34", fully illustrated 
instruction sheet., you just boll 
everything together and start riding! 

* RugatC rthlciil pawtrtd by 5 hp Id 
II hp Am»rJc#n.mtd* aminos. 

* AH hAvt 1 argot epnw#rt*r* (ne thlrt- 
IngJ, iDur-Bhack njijp»n«l*fi amJ 
tough, tubular »t«ut Trtmtt. 

* can b« llcmiRd lor iiriil riding In 
many iltEtm. 

■ Can bt rag tomd at i«rm mtcrilrr- 
ary. 

- Kll pncffd Irom S39S.9S to 5799.84, 
lata BCDDUorlei, 



Carl Heald, Inc. Oept.PM.02 RO. Boa 11*&, Benton Harbor, Ml 49022 

From the Largest Maker ol Bike end Tryke Kits in the Wcrid — Carl Hoald 
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Heofs 25-48 hours on jusf 
1 goilon of fuel! 

THE SUPER BLUE FLAME 

PORTABLE KEROSENE NEATER 




* Saves fuel 
dollars! 

* Non-electric! 

* No odor! 

* No smoke! 

* Doubles as 
cooker end 
humidifier! 

* No chimney 
venting! 




CHEAP HEAT! 



* Kerosene heat is the most 
inexpensive supplement to 
permanent household heat. 

* Turn your thermostat down & 
turn your Blue Flame Heater 
on in just the room you are in e 

Our i 1 , 0 m stu Kerosene burning space healer Keeps 
o large ij' siB' room cpmFqrraby warm R«»sn 
lenipe^iiu^e of smaller lS-xIS' room by a^proxi 
meieiy W“F ■ Supples .nier.se, even, quick iSartltsg 
near ELfir*mitaifv *>eahi raid** rooms — or garage, 
warHhap, basement, cabin, boa. 1 , greenhouse, eic 
One gallon of kerosene burns J5 hours on highest 
Heme, up to 4B hours on lower stitlng. a FRACTION 
THE COST OF ELECTRIC HEATERS! Depending, 
an Flame heighl burns lull T' j to IB flrj, cpr j pi. 
1 a*K lull — * long time wilisouF refuel nq* 

Tap 1-u-ncl iaris .is raak-nq 51.jrF.1re ,>no hum. Oilier 
Unpisi air retains heat J. Has air awled coil hanaip, 
wide no-lip base, corrosipn-resisianr luei r*nk. fuel 
gauge Lightive.gM isporos s' 3 ibs. 3. pgr FatHe. Can 
secure in one place flakeo enamel iC/' high x 

ii'.-t" d-anv #1 base w.ck cleaner included w<k 
lasts approe. 3 months if used d*ily. ( Extra wiki 
SI e* ) SuF£k HEAtefiS One fgr 142 95. two 
M3 «0, three 1122 .B5. Add S3 SC per vnii shipping t, 
candling n Res, ada sales Fax Metier charge 
6- visa welcome order todayj r Dealer 

DO ft SAT. 142 Ana c Arthur, Pep< 225, Inquiries 

Oar-F.eip. n i €7026. hoi j 5<«-5!07. Invited) 

30 DAT NO-42 I $ FC OUARAHTE E 
VCmj muSF he fuhy sjrijfiied w-.1t> your Bln# 

El amt H tal*r, Or return It in 3 b days for a V^4 
refund . No quest'* nr, asKfd fil 

CREDIT CARD CUSTOMERS MAY 
CALL TOLL FREE TO ORDER — 

24 fin, a day, 7 days a week 



DIAL t -800-241 >0604 



ASK FOR 
OPERATOR 

(In GA, 1-0QQ.2G2-7418) "» 



* DOR SAT. >42 wacArNiur Aye., Dept, 2IS> 

I Garlic Id, N.J 07026 12011 54«-iS0? 

S Plrsse sehfl mp. SUPER H EATER [S] 4241 

tone t43.95. FWOM3.90. tore* £123.65] 

I 5erid___ Exits Wicktu «24 el 14.95 ea 

■ Add 13. id per heater shipping b, hanalirvg. 

I N i Res. add sales Fax. Encicaed is 



Charge my J WC LJVISA Exp.daFe, 



Signature 

Namr 



a.ddxesr. j 
C.iv — 



Slarp , 



■I‘P. 



— — — ■ 4) 1979 Qnrsay 



it only takes 
s 2710 to become 
an exclusive MAX 
All Terrain 
Vehicle Deafer* 



6 WHEEL 

miv LJj3S 

mm 




AMPHIBIDUS 



Ant! that includes your vehicle 
delivered Id you Freight Free! 



Get thu Facts on die FueHhiifty ATV 
Write MAX Dept A 3, 6D Depot St 
Buffalo, N.Y. 14206 • (716) B55-2226 



AiHrm 



Cm . 



Site 



.219 ■ 



‘(1 lltt temlnry is sINi onen 
l*PU must qe zi ve/wSOF ht iE| 




Give yourself 
a Housewarming. 

The new Household Cortservalicm Caialog 
is full oi products and ideos Id help yxju 
Sid vet money a* you save eoergy — in every 
room or your home. 

From caulking to solar hoi water. we've 
qot you covered 

Send Ji 1.00 freldikdahk' with hrst psirchasel [Or 

uy Sffi'vgJ 

Denver, C n lorado 802 i I 

Jhi morn htafi a oarakg, ll's an energy education 
Th*. CiimirTTV. Stllpi ■fn.ijjj-.n ol 5r*ar T^hrwA’Alv Ciirpn,.*lK:, 




CHOOSE YOUR 
<<& BUTTON! 

\ ' (OVER 1,000 CHOICES) 
SUPPORT!! fsflSu? 1 

EI K 

PROMOTE • RAISE FUNDS 
MAKE PROFTTS • IDENTIFY 

Il f Ame ilea's mul 
extanjlv# ling 

&f badge and button 
making oquipmanl. 

UsfllLil l&f clubs, schools, 
busmess, individuals. Basic 
fdt contains hand die press . 
color coded dies, badge pads 
and Illustrated instruct - 
tlons. All lor full S24.95 

' BADGE" A MNfT.'ltJ' Boil 61 B , D^X, PM 2G 
Cine mdiijlnal Part, LaSale, H 61301 

Vts, * wanl to choqw my PHE£ Sdmpuj eutton 
Send your 421 --p* pa cofor calalpg 

J'hi eonyinced, send mp ir» canpleto eADOE-A- 
MfniT systorti. I've enclosed $24% plus JI715 
peratagn ill fleBtdeftlS add 5% sale* Ida 
Use my credii caio uidicaled be*sw- 
VTSA CHankArrflflCJUiJf C ! MaaierChirn* 

Amarican. Eijpresa 

Credit Card* 

infer Bank*. Ent Dale 



Name ' 

OnianuaiBn 

MAh 




»Y Stilt E 

ONCMBmONAL MONET-flAC* GUARJWTEt 




WHAT'S THIS? 
PUT VENEER 
ON WITH AN 
IRON? 

FREE: 5*nd let FrM Iran 
qn veneering Inalructlxmi 
and CPlAiful vlntti erall 
ciieiofl lodayf 

Announcing.! tie* new irgn-on veneering tac Unique 
And Bob Mc-rgans wood veneers Ip ereete 
beaull Tully ve-naarad Igmliur# quickly anq easily! 
| lu’ji pul new hPt melt flue sheti bei^een vanae-r 
and ol her wood su-rF&eti -Thqn app.y n#a1 with an 
| iron. Var.orr 19 ironed in place In wily 2 minutes 
Guaranteed Foolproof! Send now For Iree catalog 
| Galetog lists lot varieties rare venears, na#dAd 
supplies, lools. ami not men glue sheet at 
I rH!a5.r.n,ihln prices Qarqam atari c I oFIsrs afsd 
included SAVF 25'*,. HyrryF 
\ BOB MOflGAN WOOD DEPT PC IKS 
, 1113 BlFdHown Fid.. LOuiivllla, Kf, 4020A 



INVEHTCmV ADJ USTMEMT SPECIAL! 

PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 



onut 



* Impact Rasiatant 
« Htndcrflfttd 

* Polish&d Glass Lenaei 

* Hflrdon*£t M«tal Framoa 

* Money Back Guarantee 




T u Order, ae n if check w m oney ordo r ^ Include 11 .00 
lor poitigeeod heedllnql lo US OAtlce.Oefyl.3HI, 
P 0 BOK 142H Allania, GA 30324. (Pleea* epeclty 



quid ar lilver Irimfi.) SPECIAL: 0xO*r now and Offl 
two Bair lor 313 plua orre dollar handling charqie. 

FREE! During this limltsd affair, 

DeFuiit valeur lined protective ceee. A 13 .00 velu*. 

LIMITED OFFER FROM US. OPTICS 
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I BOOKS COUNT AS I SELECllCm 
4 ti 4i>4 ifii H -Cimd-E la MDCicrr 
Nf aEiPH Cotttim Sr6t*mi A MDintD#n 
nr a Guide 10 SJvIrtg grwrijy 1,5 «B- HU i 



m&.iia p— OwfilMf Pro* 
lecli I pr Hunt 9 Gindeii 



HOW F , 

BUILD YOUR OWN 
UNDERGROUND HOME 



I22fe>234 p„— T hie 
5IWit*WluH''f Riblt . i- r fb; 



,| A hlCf CLIN* I 



r v bOOKS COUNT as t S E L E C 1 l-D H 
*06 p— Srti 4 l! Apptoorwe Fcpur 
I I (in ae A tUr Nome- Appi-HPte Clinic Con- 
■ Imls, Cycle TuriBfi Wiring A Hfpftifi 
1 I? is 9 o;* 



J BOOKS COLIN 1 AS I SE-ieCUUM 
97J.WJJ M.I Ml I CiiHkierhii-inifl Tour 
Pltkmp F itairi Up f uur 4 -iii Ori A Hud'jiJt 4 
Suirih V*n* |SL*9& ju*rnb.tf k«( 



An Extraordinary Offer to introduce you to the benefits of Membership in 

II0W-T0 BOOK CLUB 

(UP TO 14 DIFFERENT BOOKS) 
of the selections on this page 
(values to * 141 * 3 ) for only 

with a Trial Membership in the Book Club that guarantees to 
save you 25 % to 75 % on a wide selection of how-to books. 



take 



ALL 



SIX 



- 7 T» iSfflBS 

£ JSSts .! •JffiV* ■ 

1 i W 



3 HQQK.5 COUNT AS i SELECTION 
1UM4 HM& I 194 |> H;,i»i|hmih -:ir riLi.l t 
i ii- ,-.r.'i .m M-. u -i i a HtiTiudt-linij A Entl?- 

Inppuii pr Dn-U-Vtfurrtfi FiP|CClii 
(132. Wl 



3 BOOK 5 CQUNI AS 1 £EL ECTIOW-**. I BM. 
i Lift 3 55? p — HarntDwnEi * Guidtir IS SpIji 
M4i)> 'Mlj Caoli ‘iq Mm IP Cifl Vuii ' FtAf.ri n. Id ■ 9 
NOW IB 1ftklJ.il YPU- Owl Munir kMjilf f Inr.lllC 
Pi Jill i;s 13.85 pflpt-lbirliU 



1121.262 p Hew rp W.ih^- 
Hliiih El«rri-ntv frum W.rtd, 
WjitH a ‘ id iwinihinc 1S4S5I 



riwflf 1 1 , i M 






L Vo“'! 

pro] 



n 0 



1IM.ZBD a -AdtNftg 5bljl 
Hf-.ii Iq V»jr ripir.L 1 (11? 85-1 



^V'TaND CAitu, 1 i lr il r , ‘ "m 



i BOCHtg COUNT AS I SELtCriOH- 
J 1 m 'j i h -lXip — Miking la^s m Wood A 
rhn 4-3 1 . - 1 ■ : i ■ B.iok erf |,m nlng pi.i r ii-.n-^j •■. 
(Slfl.BQI 



If- 



DP ^ -N#f* f* pi 
l[lW$ 



“.ygssffi* 

WO ?Ro™ CTS 

2 BOOKS COUNT AS 1 EfcLttlrtiN— 
■jV-l 1.1 mm HAD p -69 WeekenJ 

PupriltU'F f'rtl|ut li 9 59 C tllUrCT 1 t IM- 

mluri RrPiKlk 

I i ■ in 

I '’ll |VM<<‘ 



5plSSSS&4 



a^jj sia p rwu H4M>9S 
IN ONE SlfrU4N£ IHdw IP 
Bgild Tour U " d e 1 q raj "il 

HfrmfrA HbW |.J Build Ad MU' 

H*|.**ft *tc. . 5?A 4U 1 



now ‘“j'JrS «“* 



1C 44 -14 & p I 4 P Wppia. 
lunwr n FJ Hit -^SJ 4PI 



n«P ' u'lftl H , - 1 ^' lr " 



Itl.i JT(-434 p— Tht Cm.plt-iv 
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Fact^ About Club Membership 



* The G nl ■as3i:.:i do ;-e v .‘ -:ii l jup t« U diflerEPl boDF-st dI 
5 rtHJ r chQiM Urm pubhiJi^ t rflgil pliCtf. 9( up 10 IH3 
1>-Bv sr* v®i.'i fsr only 99t J or ail id ! MuE- pD5fa;« ,i - a 
h pnill* ig' wnlh ymir Fri.il Wtrr hfnlnp • Vpii will rffti.t tf*e 

Club Raws. dMQibing 'he CLdrapr sdedion, JlcrnBleL ans 
athef (Wpmfj wmj i weeks ( t J Ii nvej * f*»rl * If you want 

m mwtflft. *> ficrnmg: it will t» tern to m nutomatiuiij ir 
mu dc cci wuhtp i'bkive the snlKtipn. or it t ou wan 1 1» ordP 
one ot the many BHernatH nt^peil, ^hi simp- y E'« inihut- 
liun* nn m leply lorm t»nd m the emiEluw) pri^isd, ami 
return it Id ui by the date speDlied This dele ailaes you at 
teasl 1 fl days i o wtiicfc (u return It e form I . because ul late 
rail ddivary ti the Ci.b Npns. you do not hart EO days be 
mekn a drusiin jnd W rottivS an yrwantad iflprlinii 
may returei it at Club eipeiikt * fu cnmplek yw Inat 
Membersh p. you need Mils - ;j r luor add Imnai montniyseiK- 
liona cr altpnatte during ths need iZ mpsttis, Vmi may canni 
your W? h?-ship an^ n mo alter yna t Jieha je Ihese i nui boaki 
■ All bKhs— intlpdmj the InlrwMHvy Otter — are tuny 
HlgiftibK Atte in nays if you re net completely satishfl! * 
ui boots are ai?ppi a i ™ wtmber prices, plus a smaii 
iiu: t.ip.K ami handling tfarfe * C«itinuuq Bonut il you 
Continue I Jn* Tria i ‘At" b$ l ;hip will earn a Diuirienii 

Cedifitatt lot* tv*ry book you purchase Three CvrliliCgtOs. 
p \*t payment fid l-He nominal S 4 irt 1 td JE 1 t£l. "ill Onhlhfr rtu H> a 
valuable Soci Die denPot vour chace which you mai thwse 
Imr a speoal hit prmided W* - bP 3 



I el us send you your choace of 6 (up lo 14 
l different bdok^Jof these practical book seLec- 
tinns iwn: of an unusual offer of a Trial Mem- 
bership in How-To Brxik Club. 

Here ar e quality volutnes, each designed to 
help you increase your know-how, save you 
money, and make your leisure hours more en- 
joyable. Whatever your needs, How-Tfl Brwsk 
Chab offers btxiirs you can put to Lnimediate use 
and benefit. 

This extraordinary r>l|Fer is intended lo 
prove io you, through your own expenence, 
i hat you can keep up with new hooks, and save 
while so diiinfd A* part nf }--riur Trinl Member- 
ship, you need purchase as lew as four hofisks 
during the cominy; 12 months. Vou would proba- 
bly huy al least this many anyway . . - widiout 
the substantia! savings offered by the Club. 

To start ynur Membership on these at trac- 
tive terms , simply fib out ami mail the coupon 
today Yrm wd I receive die fi selections (up to U 
books) of vour choice for lfl-dav liispeCtiOn. 
YOU NEED SEND NO MONEY] [f not de- 
lighted, return the hooks within 10 days and 
your Membership will he cancelled without obli- 
gation. 

HOW-TII UlMUt t:fjr» Blue A i dgt Summit Pa 17214 
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IIOW-TO IlllOK atm 

Blue Ridge Summit, Pa. 17214 



Pleasa open my Trial Membership in HOW-TD book 
CLDB and send me the 6 wlictions (up to 14 books) 
circled below 1 understand Itie cost of the books I 
have selected is only 990 for ALL 6, plus a small 
shipping charge II not deligfited. | may rebtrn Uie 
book; within ID days and owe nothing, and have my 
Trial membership cancelled I agree to purchase al 
least lour additional bocks during the neit T 1 months, 
afler which i may cancel my Membership at any lime. 

316/915 3?6 715/745 903/904 

906/1036/1 063 925 972/9B2/993 

974/11S8 1044 1084/1036 1087 1116 
1126 1144 1154 1166 1196 1226 4772 
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State _ lip 

iVjlrt rpr -Bt* Kim Mr i G^-.y Foreign Cinjuj i 4 d IS-V iPM-ZSO 



FEBRUARY T980 197 



















You can have a happier (lie 
— an excellent Income 
perform a service 

everyone needs 
—work part lime or lull time 

You can mflk£‘ qnod manFfy Ircwn lhn growing 
[lemand laf an-localipn glPLtmng Every home 
and buakJiftfl are potential cualemers. Eviery 
Customer ft pfE^enls repnal business Clean 
Carpel uphqisltrY and walls on-location using 
Von Schrader prolssssonai cl&anmo equity 
ment. rhe finest Of ats kind- No special skills or 
experience needed Ypu 
can start part nme with i ust 
cure machine As your tma- 
ness groiMi you can acfcl (he 
other two end LHue ohe r a 
complete cleaning service 
Equipment is l iQhl and pen 
table- This is nol a Iran- 
chise You pay no fees, dues of royalties You 
own the aquipnrufliM i.amaiinyty srndtl lnvBs.t- 
nwilj keep all yOiiHarn Amf we nolp you every 
step uf the way. For 46 years we have helped 
thousands of users le enjoy a steady, growing 
business. We I! send you fu ll knlonmation - learn 
hqw others became finan- 
cially independent So- 
fa ke mat first important 
5t£p &y maili ng the coupon 
pr call TpU Free 

t-KKL558-?464 
{except in Wisconsin. 
Alaska, Hawaii!. 

VOn SCHRADER company 

1020 PtacB, RHtnw.Wl 534Q3 
Sand lor i nturnial ion No salesman wilt cal 

Name 



t Pieasc- prim 

A-ddrfcj* 



City, 






Jhp. 



USE 

ZIP CODES 
WHEN 

ANSWERING 

ADS 



HOME-BUILT ALTERNATE ENERGY PLANS 



BmW lh«*o auntie nome systems I'nxr Iprat TMrli a tc&S 

ard 0«oy FREE mat iM A power! COMPLETE PLANS' 
se DO EACH, ANY 3 *QH US 00 




Hri WATT ttOQOBURMIHG STEAM TURBINE. Ccnnerl 
(Wod tu viHiiflPe tlflClrerty ■ IncAid*! flcu^r A baltBrydHUijfi 
MM WATT VERTICAL SHAFT SAVORIUS WlklDTvfi- 
fJINE. Otter? ampler cpns1n>clion A MfiDenCy llwi eon- 
h'H'i'tima wndmnts. 

PORTABLE CA$OGEH GENERATION SYSTEM. IJH* 
N*$ah74 cermustice Id run any ges angine. n-.-nn vtitvciis 1 
Ptrtxji icw i iter eaa Bauivalan Irwn ■>' y 2 kg. at *ooo 
MBO WATT 0*WFn£Ll¥ VERTICAL SHAFT flOTATlWG 
AJ-RFQ1L Moat trfvarc&d concept in vyrndpewr' 
hign efficiency. K>* oral 1 

METHANE GAS GENERATOR, ProdvO* V • in^rw gas Ip 
he&t A NaH4 c4y homes or ferrite Irpm r*i*m«lly wasted 
«(50'i-wv Conk with Meehan* & even run gas enqms?' 

GLENVALE PRODUCTS Oept PM 2 . Box 
350 Suallon D t Toronto, Ontario MSP 3 J 9 





State 



Address, 



City 



Steuben? 



Nof Yotir glass, etched by you with 
Armour Etch 1 *; an exciting new do- 
it-yourself kit that revives the an- 
cient art of etching. With it, you 
can create rich, permanently etched 
designs — as beautiful as collector's 
items - on any glassware, windows 
or mirrors. You won't believe how 
easy it isl 



No art talent necessary 

Just trace, cut, apply Armour Etch. 
Use our patterns or any that strike 
your fancy from magazines, news- 
papers, Craft books, etc. 



Now you can etch: 

All Glass Windows, Mirrors, 
Household Glassware, 
Stained Glass, Lamps, 

Fish Tanks. Terrariums, 
Storm Doors, Auto 
Glass, Fireplace 
Doors, China 
Cabinets. 



Kit 
contains: 

Armour Etch 
Cream, applicator 
brush, Armour Cleaner 
Concentrate, hobby knife, 
masking vinyl, reusable vinyl 
gloves, step-by-step illustrated 
instruction book. PLUS 45 full size 
etching patterns. 

only - 

pu?g 

ARMOUR PRODUCTS 
Hill St.. Midland Park, N.J. 07432, U.SA. 
Pl#ase send me_. .Armour Etch kits at 
Sb-Q’S, Add $1,00 for postage and 
handling. (Mew Jersey residents add 5% 
salts tax.) 



Nane 



1&a POPULAR MECHANICS 




PARKS 12 ”THICKNESS 

r*«nno p|_ANER 



The PARKS NO, 
95 is * compact 
modestly priced 
planer with mill 
planer prcGitiOft 
and ruggedness,. 
More Than 40.000 
in use around the 
world. wt4e now. 
lor com pl«le de- 
tails! 



WOODWORKING MACHINE CO. 
Qaipt PM. ISOi HnoMiiton . C-ndnfmi. Oh 45223 

L ,WPs ot Oi/a; is nrciooa'Pteingi W*e4J"e* Sine* JM-r 



IF YOU USE A YIH - YOU MIO KAMT- 
SCRATCK vise fiHrt Ciuttt. bated and 
' jpypved tn fip*n machurua h.:r pncukm 
adi%! Me slipping no "nggline . Cannot 
Kr«cn or rn*r ifia tuna Hods chwttd 
and fDiird malirul saeurily Mth perlice 
Siley rinr rates :he dahug* ID tegh pqtihHt nr hnjflM 
□beds held n die ■>£* Ssh Jfc - SiAi - 3Va - 3AS - ■* -netHfl - 
14 00 Sues 4!4 - 4H ■ - S m£hH W SC All ttm end 

atnpping included. Alim 15 days Fur dtlirenr FEtT 
SPECIALTIES, 443 BflfM. #f$T COYMdl. CUIOI 





a/ntiiM} 



AUTOMATIC SAW SET 
Sit HAW tilth intfl in*tfeiJty — lOu per minute without 
ra<w[, Farfir | IliminAr and anvil iclmn kIi ThIIi 
unltar-mly— -m taclli linitigr. 




Fan HAND SAWS AND BAND SAWS 

Write Tsr totem 

BURR MANUFACTURING CO. 

0931 Venice Bind. 

Ldi An^ltj. C.llf. 40034 




peova 

uniquirly iSFfNprMrBt 

land . awLdr 4'5™iph 



Wooden Toy 

Patterns Catalog 



OVER ZOO DESIC^S 
FRE E PATTERNS ft WHEELS 
WITH CRT A LOG PURCHASE 

O+mr li oojtiruNpniii 

Buill T, "rT i l. r J,ii+ 

290 ? Lak* For# it Rd. 
a. BdJ 5459-133 TilMld City. Ci. gS 73 H 





JMPOfrtlP 

LOCK BLADE 



i OrmiFL*^(in c ft 

b WMn ClMri J J,iJU U. 

- bea'£, jnd 

i q-vot 1 

PnalAMIt 

bttdf- * 
K-U-AL 



! bj’-r i i>i, 
r K'-i( r i 1*J Dr Ja 



n 



WESTBURY SALES CO, 

373 MAPLE AVE. Oeot L-2-PW WESTBURY. hi V 




Know your car inside and out. 
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K fit? 1 * how Co (lit ii. , ed i irne il . , . to wrvics it , r . io 
keep iL fu uni ng fighL, J he I OTA L Sl kVIC]- MAN- 
U Al. for your cai will ihow you htny so do eve rylHi-iitif 

fRlfri ;t rttinLlT ;iUju4ln»fnl 10 ii fn^jor 1‘tpiiie. 

TH 1 ^|. SFRVECI- 1 MANLJAl X .iff diec.uaf ollfiCiiul 



TOTAL SERVICE MANUALS 
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GENEfiAL INTEREST BOOKS 



I Jt* CWO* Alrro "twin •' J KJ l« H Afntntm t*fi 
DJAJ pfLTM A11TDWTPFIH !, J 4 Ibr jl Amt^^n ■ >ri 
'■ J76 EWt id* AUTO *i pain l|l)iritLlil intt 
;J6J tMUON AUTO RIPAIH -3 4 J t:. 43 4**- a.. :f-L 
■Ml CNLIIH truck PfPAIR MAh 6: 7| l-'H . 2 -p,.n 

NUOD CMvIOh HWAMf CAR MANUAL 7J ?N 'O' ALt Dtp matHs 

■m* MOWS *JT0 A (.PAIR J* J'i - n U I h-.'-jn. 

■>1*4 tBR CtUNDMY 1UFBNC-C.L DC ..•••■4-' .• l-.-n "JJJV 
J . 4 AUTD A* CDNmrtNND VP-.— 4 •*->■ ■ 

*JiF. FtANAlSlp* N.iNllil’iN HSItkli f»n I-- 1 1 
IJF T MOlt Mini P[T OOLIAH CiL'DI T CD ' 4*1 
1 W4 NTRCOUCTtN TO TllNIMD V ut‘.mig il 
Hi? HDN TO I'L'HL Tflu? CAR .'33 hr *n tin. 

CM UAbhObi 4 AiFfiR huhuai <:i nO Up a- ■" --i 
. RiUf AlJtO PEPAH3 MANUAL j. X- I - i if 
; It ’ BASIC OUlWFRH L PAINUNC 

. OAUC CAPBURE7W11 FUEL 67STLAI6 
I h'A BASIC CHASSIS ill SPIN SKINS. JUAkU 
DJfl: BASK. I tL il Mfl'aCIlpNir 
| Jl.:-X f*K KiNlTlfrl 4 FLECTPtAL SVSUHS 
ruar- TAM: iUTD tROUBLCSNODrillG * :|.| 

HJV ■ «fAKE BECVtf tUOr ■ . *4 ltf«i 4 n->tr.. 

3?S» (LECTRDNIC FKt L Nj MX* ?R 77 i,t #i "xfi-iF-i , r y 
DflRi fML rtrtCtiON manual ttwi |h..>ifh i^jj 

°* i i 4HUTT fts H2 4 a b* i ™ 4 rtbiif 
9642 ROCHtSTIN i'bt Jl p- 4V. 'VK.TA 1 
9884 SOLE 3. CAMUHr «S i A ? hi-i. I . *-***■ 

8 344 iUCARBUAl'pn. n- A.rt-i. -f Id 1 9 71. 

9*2 1 *TM*AM*a Ca t*HB-S *p 'Nh i * '.V't 

B7]j WtUa DCClt 4rfi*lv f-.43.jfl 

LLil WEfLH tlHBL' p l TBH4 'F->.f A 

9RC1 WF1LR CAHRl»L rDR5 - 4 pX.8«[ 

op? J AurawrjriM! nrrihiS43*6 ^ ^ n - *** ,*■ 

B*24 MUtCN 1 A|ftD "BDDT RFP*IP IlH b r Ufp r- ;(4 ■ 

4 1 CA AUlCWOOr BCPAIBIHG A HE PAihTINiL 'fi. 

4 1 ca Dull rrn A AUTO BOOT UHlndHi 4 >3H4 

I D7 | CRiATIV! CUllOMllIhll i.;* \ * ■ ■*( i [Vb 
HID I FHACTiCAl rNUNr LhaFPihd -d* H Us .1 ib»I 
OJ* ! UdOlRN [RF SHY CARS Bfii. l.s 4. -i f vtii 

712b CIEjEL. Hf-r ID . J- t,~ |iit,.|. ID 

OAR? OLFNN DHWw&Al 1 1 4uA 44 J) Bnth AajpthKhrr.liH* 

Blfla.l LHUlHti I408A3 to A(FAIR . Cp-(P(N l-l-’fll CCVTf 



1 3 6 31 


:0|I 


4l6*i 


0995 


44 *3 


0?J5 


HIM 


M76 


13**1 


9121 


litis 


328 3 


13691 


4175 


tits 


4809 


St 98 


0H9 


18 91 


9407 


1*93 


SM 


1191 


mi 


16 94 


09A5 


1*94 


*295 


11 94 


*33 1 


13 94 


S;5? 


13 94 


OTJ5 


IJ.94 


*8 10 


1141 


HIT 


la 94 


SA 2 7 


13*5 


S8BI 


14 94 


9.46 | 


19 94 


555B 


116*4 


9419 


14 94 


®5JD 


19*4 


9525 


17 95 


M16 


15 45 


*167 


54 4D 


0497 


16 95 


9BUT 


53*4 


0IS5 


11*4 


0245 


14 *1 


045? 


46 IS 


WO? 


19*5 


4005 


IJtS 


S77H 


5*38 


R1RI 


14 38 


R456 


I5« 


S9S8 


WfS 


05B4 


tf 98 


0588 


1491 


01»r 



' K 



H9S 
ST 96 
if M 
S9 94 
19 94 
19*5 
19*5 
S9 94 
59 91 
19.9S 
S9.« 
IT 91 
19«. 
1? *5 
19 91 
19 95 

It *5 
19 91 
IT 91 
19*5 
1995 
19 95 
5915 
IJtS 
1?» 
1995 
1IK 
1**5 
1998 
19 M 
19 « 
HiK 
U94 
5L 544 
lllii 

13 4 ? 
5 L 1 94 
117.91 

14 94 
14 94 

14.94 
14 94 
IJ 18 
17 94 
si 98 
mi 
14 94 
U 94 
1 J 94 

1193 
it 94 
1494 
12 94 
14 94 
14 95 
E-5 94 

11.94 
Si 91 

1194 

mi 

1994 
St 91 
it 95 
It 94 
1494 
14.91 

14.95 
119 94 

19 44 
U94 
1L1.9S 
11 94 



AUTCH-aBIII ENQIhK *T BUILD* FID 

(AH INIIRIOR ArjTTHlATlON rl.l i-f a «*3 

UlS CAR VAAWt tUIOL .:>!■ "I'.-' 

B3PASS EMISSION CDNl^OLS JT JJ W u--, 

f:H( vR(k F F A.4C 91. (MD3N( 1 -a • p I 

CHEVY PAC^Ift THE SMALL BLOC". -n-ipr-j-pp 

CHEVY SMALL BL DC* ■“> i'. - 

CHFVi SMALL BA DC* -ia V *Cl.«! 

CORVETft heI'OhAI'O* 5(J.iRC( ROOk JS-JT •■- rnit 
CORVETrE PARTS BOda, 43 7? D.3"v DN' Kl ki 
COflVAlH {NUNES, - - t. '• a-il-DC 
OtTWW. TMIK IDT K «*!•■ .-1 5X. 6 ID. ?iCI2. ZHJi 
rim SHALL BL&O “--hob •' 

FDHO PFRFD4MANCE - V |.‘ ■ ‘ ■. -n’: b- * 1 - 

COLD BOO* H. t . 4 . .a - 1 1* AH 7:3 
(Kh? 09 AFRfOAllANCf aha' ‘ I- . A aa^l 
luFl AKIiff * .'Ir A b a'i"f II* -,i*« 

IuhbKhiNMrS. Ho* U) vfiK' 8 

OESKiK 1 TURINC CSNPtUTHlN FMCMli 
AUTO MPOOTHAUKS *r* - 1 -L . Kl>ntmili 
RUILOlhC A *JLCF CAP • hp tr" Hr 
HON TOMAkF tOlnCAh HAMYLI ,'p... -i..*. 

FIPCWLtD tNUIHLl MANUAL ar . 1 . . fFF 15(4 
IMiU tNfilMt M»¥iCt Manual 1 ; cpi -5:0 

LANHMDWEIT Miioa 4 1 . if □cthlA 1 ~*-ti 
NACAIIhiND THNDAMT NTALS nj l/p a NlAfftHA Iftt at), t 
MODI Ah Ml YAi nOUAihC • - 3 --■ , ■. A -. 

Einviin DPEHATKW w 8> t'jnfi 

FOW. LM7 TRUCKS V 1 i ■ Iv-pj. X 44.L -»«■ 

HEAVY E^T HfFAlA w, „( 

MOFf P xma A HFFAr* . -ft,-. 4 muj-ia 
inD7C3»tiar hepa-tt efutc im :■ < f* 

CHAIN SAVr SFAxICE HAhUAL *9p 1* *4— s 
OU BllANl A5 "• 3 1 • rail Mi n: ' 

HTJ4M9UL MACH I *C 6 ' . II 'Jill 8 T.jiy p, 

401 AO HATING * EDO. 1 KG r.-.a a] ffl I ,ai 
CDMPU1E* PtOC#AMM<F<4] HAhlDBOLH* ■ O-t* a H |f|al|*l 
C DM FlITER! lOLlt irClMHFRl DUIDF 
COMFinr* CDNlROLLCS RDBfll. Htj* 5 6 /O yuwr /*n 
PRICE CUBE HEN CAlS JOnsl mt' -lh tn-n cfl iis 
PRICE OUKK TORE ION CANS V Hjl ■*■'- Offp- .11* 
PUltC ouec U1L3 CARS A* x ■ l -o : fr., . ft.? .A- 



f^clUFj. wsjrksJtCift majiuals. Each rm* is far^fully «■ 
wniien for last by the do-ii. yourself car owner Ckar 
and ms}' ti» IiiIIiiia , ycl compkcfc ?.nd derailed enough 
«ven for pcofcYF-ionat use You per *13 the important 
informal ion pint hnndrtdi of fhe best ptciurci. dia- 
rrafm. and Npecuficalions. 



YA 1 1 j,F AC T |. L lH GUAR RN ft ID Oft 'OUR MUNfY n 4 £ft 



tiui 
tJ 94 
17 15 
11 95 
16 95 

14 95 
11 94 

15 91 
1I1D4 
121,94 

IS 95 

15 94 

11 94 

16 94 

17 94 
16 94 

16 94 

13 94 
111 94 

17 ID 

11 94 
12.94 

12 94 
1? 94 

11 94 
1LS 94 
1 LS 94 

94 DD 
1 Li 94 
US Do 

14 94 
1*94 
U 94 
It 94 
M 94 
UH 
It 91 

15 95 

13 94 

12 ID 

13 49 
USD 



SVRJ 

mJH 

S2T? 

5lD T 

nw 

05 ra 

C-50R 

:??* 

S?5Z 

0 !JV 

*221 

61PH 

9 i ?2 
L 4 - 6 - 5 . 
Wb 
I'.H 
cun:- 
01SJ 
L1*J 

04 7 A 
L64Q 
CUJt.1 
cast 
LAW 

L1VI 
SL 2 J 
| 5 « 
9a ja 
D99S 
H ?04 
D332 
L22A 

8A?9 

D6*'i 

I44A 

3394 

1121 

■419.1 

ana 
B48:i 
I'HW 
Bt3SB 
OR53 
OH 15 
‘Ji 89 
9JT3 
BIH9 
091 j 
ORJ'a 

?!?r 

■Ml? 

STIR 

«)Ji 

OSR5 

J j 1? 
DJ43 
08-1 J" 
a 521 
ui-i.i 
LjW 
1 0L6 

N75 
121 ] 
IDL 5 
R6-rl 
BtM 
U163 
UH3A 
99C A 
1227 
(I LAD 
6D ! C 
11A? 
71 1C- 
918? 

9B39- 

97TR 

|7Ag 

MILL 

17.2 

[Tv* 

9418 

J7J9 

Bill 



UU5TANC.6J ?J ruw-s Al 6-L3 "U*r *Mll 1995 

huSTANC y| b4 7J ru«CY U hvjtHt. 19 94 

MUSTANG 1: 7* 76 LhrNI A A V5 6 YB 19 95 

hOYA 69 7 7 >;8rtrt !■■ 6. A a? “-hflAfS 1 J.91 

OLDS GU1USJ 7U ! 7 pifrf. i . p"r i 1? m*y a 17 95 

DLDSMUBILE '.Wtfl 45 JA 1*95 

DL DEMQRIyF JJ J* 'at 1*1 ■•<".* 8 F**l 1L6 94 

DPFL h-AHTI f J 71 I DOC L LOO ]?00 m^d S 1*94 

DPFl HADETT 8 J 7J 1 M | 7liC ISOO Mil 1691 

OP1L I MO JAAHTF ?0 3l : .-.fps 4^p -tit 1*1! 

OPFL J 5 77 l5a*pl 43 “BliHHl F-t iL-rfu 1194 

OPU (A 68 r i rrr*.., x4 i 900 r^a It 9S 

KUfitDr ]DJ OPT, , najijFfl-TD 7.1 It 95 

KUCFOT ADA 6D-7S J ‘ "925415 It « 

FdWPT 4D3 FiH 7* rU-iMlcrv 17 95 

FCUGEfrr 4 Da 49 JK hr yi psw w F-ajcMA 19.95 

UNTO JD-7 J carta* ii nMdfli mi 

FlNlO 7A J'J 'im. f< PB8K a; al 17.95 

FLYMffljlN 15 3 , a -r Fffften? F p, 1*s.--ir 19 95 

FLYIMDUIN i; 76 .-r r ■ -■ .j'-)- '..".rtb- mflj 1 7.JJ 

FlYMBJIH NOHIJON JR 79 iav*'i I h^aJ*-L 19 95 

■OhriAC At J8 iKbVf n.3- j)i ll -labchll p-fNir IJ 7 95 

kUHTIAC TEMPEST 8- 7] 4 -M ■* C.'O .rVUni IT 94 

PORSCHE JH 17 US CM'] ABAC moUfU 19 tl 

NQIfSCHF S'! 3 64 73 LIWM.H J ■ 19 9S 

TOR5CHE 9LL Ti T.r p C l.-v.i N S "a'iji -.M-r-i 19 91 

AOftSCHT 911 64 68x18 IJR2u -it « 19 94 

*Or 5 C hf 9 LA 70 ft a ' - >ir . ■■ Ui 6 19 94 

PORSCHF 9JA 16 ?B 19 tS 

NAUCHARCFR. TRAIL DU5YIH 73 75 431 --«f3« 17*5 

■(MAUL j 5 72 78 V A. rrawi .-r L* U» I» *5 

HFF4KULI 1 39 4? JT nopfiai mrai.i: I LCO 1995 

RENAUL 1 19 89 J9 . , 4 -a sev * -a' auk Thi 1* tS 

HINAULT J5 37 Ji ?8 a "Unv. ’L r 4 ItRS 

HEF4AULT 3t 64-TB CCrrE-i A I IttS 

RO.A3HLHNEN L SATELLITE 88 Jl to ■■■'■J*', 1 J 9S 

HOafH 1600 8 T J 5 V a I "n*-a iV! 9!(JC. it 9S 

S**B tl tt 65 ?5 £ wi A I V‘A "-MV 1 * 91 

SAABttJiJh , •■ 1 -,r- (tiren Ills 

SAAB a: 7 1 am 41 n ai> \ fe V:fW 19 95 

iFRlU; 18 Ji c-,-.. ,• kl*. | ? 3 18 "4 yr, 19 91 

SUBARU 70 7 J -LCaf* .4* hrSdf-i 19 95 

5UNBF AM Y.PiHE ES65 V-l ? t 8 & H4 [fM 19 95 

SlINBT AM UC1H pyrr‘ - p V.lrr, ahy, -rwi U9 *5 

l(U". 11 CIO. LE MANS ' * J S 4 T bUtU 1.7,9i 

1HUNDCHBIHD 7| 7 ? w, vl "«fi 19 95 

TORINO 88 Ji F i- Ray-— |7*S 

lOlpUCUlC* ?0 13 PlFW |l m«lf4- mravIbU 19 *5 

IOiOUCEilICA 1*39 19*5 

10YOU COflCRU 6B 7* V *> -MM If 9S 

■OIOEA CORDlLA 78 T? f: IJC.-K 5 .p-e 59*5 

■O'lJ-A I flHCN* ‘ J pp^*■ ^ l UPOnaMNl IS« 

r(J*C3rj COflCmA 69 ,'J m i a r a . a^-. .r.r W* i 19*1 

CDaDTA CORONA 28 JTf- .m 4< 8 XWI. 19 *5 

EDTPrA CORUNA 6S 36 *i 8 ^ IV *5 

rO-DTA CORONA Ma j T? Jiir-n ... -<! i JPTl 

TOFDTA NILUl 5H 77 lui-. a a. f- ■ :«D -.jdftl 59 « 

TDTDTA L* NO CRUWH 66 T7 ChMf j (fl Wh 1* H 

PHIUUpH SrAs r..; ,-i 

TRIUMPH SNITTIHE 5>3 7U -iff., a ffiorH 1*94 

TRIUMPH GTft 82 74 i,; r „ p vs , v v..^. 1*44 

THHMPN TRi. TKS 47 47 CbMU a- rr«f-* it 94 

1HIUWPH THA 63 V 1-2 iff l J -«a«i 1* 9S 

THIL1MPH TH5, TR6 67 78 f*> -.yins pi TRfiP 1*95 

TRIUMPH TNP 14 Jl |*45 

VMiANT (rt 3* ir md-i n; ti”i S-IP'T’Tf 1 7.95 

«tU f? "J f i l*C C'j 8 ijT LAO CO nfjiv. : 17 91 

nU 7A.JJ £brtta a - -hUNI 12 H 

VLDARC PLYMOUrU J6?S!-'H m-yhll 1791 

Vd.K5<*A«N SltfLl 8* 5 1 '-p | -.- ■ -mS S99S 

VOlkSWAOCN BEETLE -- JJ V.'-l 4 Vann ■ "0 1*95 

VOAKSWACEN RABBIT SClROCCD '8 J9 . -an - AI8 94 

9CRKSWADEN BITS 48 6 7 a A~t*l aM Hi-^ICfW. **fr 1*95 

VQIHlNUUNtrASi a U .jar lrjrw>. nwn 1*95 

vftkSWAftiN 17PI J 6? .' J -6' w .a-i*irL ViHhU t*9s 

VOAKSWACEN 61 I 8-3 77 -.f.i . > I "MU 19 95 

Vft KSWACI N 6 | f ! ' 7 a • ,pn. ,a TYHjr-i. 19 91 

vOarSwaGen Dasher ja MifM»u in 91 

VOLVO NLAOD 6U 7 3 d - - -Vim t 4 F 5 19 91 

90LV& 3 17 5 L 70 V A I -*J. .- ■ Cjl 19 91 

VOLVO 1 it 366 1 65 88 Jl *5. a mfA'L nc 4 6 L 19 91 

VORW I** 68 7 a 5 j* *i ~qkhy nc i.pf ii .- 1 19 91 
VOLVO 1 AZ. 766 764 74 JJY;f .4 ay Vr .-i 19 94 

VDLYD 167 166 765 Ji M j .TyaM-x n ■ f« 19 95 



CARBQOKSJNC. 



1 9 1 den Aue 

Sea CIH, IMY 1 t &79 



CH? 



Mflf 



Ha 



□ I ThCldYF full f>j r mpp.| p hfllW n-idtFj Ijlfi' 6-TS Nu-r J 

CF If RT IVPlt AhlppAi l» All PMla US. B I LADflJ 

U Amr-ii-ai [ ib'vu □ Visa E] MHjYnielaji gn 



Cwd 



ROOK NCI 


QTV iRNlCt EACH 


TOTAL 




f 


1 














[• 


i 




PUASt PUMft 
hsRHE Ah C KtfrH t S S 


pDl(i[i?tiin 4 lkflt 


i 2 


00 


M 6 







FEBRUARY 1900 *99 





KEEP MAGAZINES, CATALOGS, MANUALS, JOURNALS 

NEAT and ORGANIZED in HOME, OFFICE, WORKSHOP! 




ALL POPULAR 
SIZES AVAILABLE 

From digest size to 
newspaper sue’ 
Popular letter and 
magazine size [9‘ X 
1 1 ' v , 3^4 ■ bo* widm> 
6 lor Si 2 95,25 tor 
$20 9? postpaid 
Sturdy heavy-duty 
litter board will last 
lor years! Charge it’ 
Mail coupon below 



END CLUTTER! FIND IT FAST . . , THE 
FIRST TIME WITH HANDY, HUSKY, 
HEAVY DUTY FIBERBOARD 



Eliminate the mess of loose magazines, 
newspapers, catalogs etc at home, in Ihfl 
office, in gar age or ‘workshop. Find what you 
want when you want it by using these handy 
Shelf or desk top tiles. Ends personal paper 
pollution problems once and for all! Adhesive 
ID labels included. 



1 



Professional Alda Co. , Suite 220 

36C5 Commercial Ave , Northbrook, IL 60062 

Plena ruin zmsipaia iiberbaard Desk *-ia Shell F lies it thetkefl Paine 
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NO INVESTMENT! 

INSTANT INCOME! 
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or lull Lima We |Ni pu — FREE — campMi Sltrlin* Kir Ihil 
tnikii jfflu SZ1 ? H EXTRA ikN nunih Ipr |u(t 2 inf o«4*n t 
Uf Yfiu tailair ISO (iH-tilllh} 11*11. ipsrt, verk ihes Etylll Hr 
ran 1*4 *Mn*«. AkGuiPlanid IawIit. mfl 7i r**rr pi ►kofrak 
inp inltimiMAIpl Sue* *-1* — wiuthi u El EE lfr* P on jpp.opo 
Mir duck. Earn 

prqil, Qonuui. 
iImh teryeurull. 
flnih Hr 

yew FfliE Slirtlnj 
ElElgdiy Now! 



TUNE YOUR GUITAR 

Like A Prcrlenional 




«“*■ inwntiiin i? life* I f tf nary jjuUanM bttjm- 
w jmjfrv-iDnal Sik -in'. iL.n,-,'! ril'd, ni.i,, 
L’i»-rl tuning, a nti*p Jm. rtemp Odl* ywU j{ij*hT 
ihf-n «I|UM llw sTHfitp ^'hm (hr proper pilch u- 
reech^-t Lift ccrraps^dirf) ri vd , >i.r,ii r-- Ji.lj 

etfy ** Lhil' Uni luf 
ba ndd w mmfctif Tunis 
all i.niLninufnu LtirL>( l |ly 
fciiV DIEch 

se> plus® i 

- Mppl.ip and ^andlmp 
Mm** Hkk uudr;,n-.^ 

ED SALE Studio 0H-P, Grand litand. Fla. 32735 



The Workshop Heater. 




SAFE CONTROLLED EFFICIENT HEAT 



This Ml converts a 55 gallon drum |nol 
Supplied] into a high Capacity wood Pur ner. 
internal draft channel, spark proof, air light 
design, allows sore, controlled .efficient heal 
while limiting metal temperature of drums ta 
prevent bum through. Use draft control for 
heating large or small areas lastly heal your 
entire h orms . Bum sover24 hours. Heavy ileel 
kit bolts together quick and easy. lop drum 
squeezes 60% more Bill's from meal normally 
lost up chimney. Before you spend $500 or 
$600 an a wood heater, try the 3oti Heater Eft 
far under $160 . Within 1 0 y ears . if the kll era 6k t, 
warps or burns up, or If within 1 year the drum 
shows any sign of burning up, your money 
back. 

thousands ore used by the U.5. Army, 0,5. 
Forestry Service, Federal, Stale and lac at 
government agencies. 

Learn la heal water al lowest cast, easiest, 
safest and automatically. Season /dry wood 
in days instead ei months 

Bottom Elf; Send $36,6$ [delivered U PS.) 
top Kil: Send $2o.?5 (delivered u.p.s.) 



Send for fhe Solz News. 



Sotz Corp,- 1341Q Station fid.- Columbia $ta., Ohio 4402ft 




COVERALLS 
2 FOR 

* 9 " 

Great for work cr those 
around itie house jobs, 
made (torn a material 
called Tyvedk which hai 
been used in industry 
for years. Tyveck is a tough reusable clothing 
material that cam cut those dirty job apparel 
cost. Completely durable, water resistant, 
chemical resistant and comfortable. Can be 
l aunderedoT dry denned Satisfaction guaran- 
teed. Send check or money order for 9® plus 
50C shipping to BAY COUNTRY DISTRIB- 
UTORS WC- p O Bo* isee Easton MO. J1601 
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RKkwth SD4*d-BlH Sander — 

Palm prip design fer one hand 
use. Thumb ciwlrd iwit-ch, pH- 
set pad far 4 way Hush send- 
ing, 1Z.CKW OPA^r iWfc Ball 
Bearliifl, S7AV‘ Orbil, 115 V, 
Direct Water te pad design. 
Pid tlie tw k 4'.w r ' . Add tS-W 
ter shlpjplne. Pvfl- MV w 
WEWJ-tr . 155.98 



SllVD tBHAND namei tool catalog 

THOUSANDS OF EXCITING TOOL VALUES i 

Stanley, Wen. Speedy-Spravers, Milwaukee. Rack- 
wfrir, Oremei, Skli, Htitefllwn, Dlssfwi. MUters 
Fairs, Melius.- Welliaw, Plumb, Kennedy, HuoE, 
hldgldi CrescWif. Vtsv-Grlp, Audef Books. Unlmat, 
Wiss, Channel IckK. General. Pony Clamps and 
many Nationally Advertised brands at lools and 
lupb'les, We ship Coast Id Coasr at prizes bard 
rp bea?. Send tlJM far our bin 5M-VO TOOL 
CATALOG today. 

5ILV0 HARDWARE CO* 

ZZI15 RhftAIMd St., D-B,pH FHD-Z Phili FV HUB 



200 POPULAR MECHANICS 
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■ K n i . I HP L.JOO GPU 60' hlfll or J OflO 
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r Cul Bftl or < 1 1 r cc 1 CriM-r 111 H 
PTypi p Mon'l rutt or clot Uromi bpn ■ 
in- 7.4aa ci'H r in; w put. mn 

A» 12 p«*E f. irdkif HkMT bkch Emin. 
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Fabulous F of bating NOW 
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Super Crofr ot 
BIG SAVINGS 
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kill from II J* 
of »n«p 
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ideal 
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Action Cfllflr C«t»J 44 
W llh F *ti* ft F i qu r pt 

F Cur r us-ti irtc. 1 1 
P irst Class Pcm-PiMp 

Mail coupon or address 

F / in fouotcorf. PW3*0 
^ Char I* iron, S. C. lOftOS 
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WY" YOURSELF S100Q+ to 

BUILD THIS NEW 
4 - WHEEL HAULER 



* 18 Of It H,P. erlflfli | Strittai otodrlc tt*rt 
inolno * auloniiliE Mh^uo dinwIr traaimiiaonB 

• MD lbs. 

MYtt 40'iir * rttortitfl wtiort. rnuK nadll EDiTfeuli 

dull hr 



I lbs. paqfloid pi ms tin panmijsfi • dump bn 

wr * *ti ■ 

ii 

dlK bnhH 



■ forward and rttwtl |Ur * rtar 
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Tough Mark Ssnes Ma jiers lug i&s or cargo p4us 
ygg nn 4 i passenger glmo^l anywhere 16 H P 
DfliwsKiTwin-Cylinderorll H P. SyndKO-Balanced 
Srrggs & Slrallcm dng-n.e, automalic torque tonvei- 
lors (no manual shiJtingJ, jlernslor and electric 
start. Sleeting whed. Tool uedai acceierBlor and 
make T roar dull hydraulic dhseT lorwani and mvorsft 
gear lei you maneu^tr easily wrtn speeds up lo 25 
MPH Dune bed M!4W*1T CKlmds lo ovet 4' 
wllh Eall gale opened Many accessories 
Sol bd H youriaif and SAVE SiOflfl +-. iEngmo mounts 
10 winded ft pamled Ira ne Tires mounted on nms 
You W\ parts logelher and pocket a$semc*y costs 
Only simple lools needed Thousands Iwn eight la 
m have OuiU a Cart Heaid Ht. 

Fpr non inloimatioo gal 6!6.'8A9-340Q 
or wriie Tot FREE brochure today 
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Carl Heaid, Inc. 

lPO. Box 1140, Ban Ion Harbor, Ml 49027 
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AMERICA'S flEST IHSULATED HOMES! Fro Cut "EXTRA INSULATED" log horns kita in 
e*l*ct, rrealad and hand poelod Northern Whit* Coder or Lodoo Pole Pin* priced from (3900. 
Uso your cu-aiom ploii or seloct one ot out* We Fnancilactureltlta for any log eiruciuru. Send 
lor Pl-ftn &OOk 53 50. or a Dealership InlQrrrvatkjn Packagn y.< cw 

a Wildemes§ Log Homes 

Route 2 PMC 20 Plymouth. Wit. 53073 

PlfiiStSenq IJ Pj*n Book (3 M I— Ptmiennip Inrcuiinaricin P*sx w.'Plan &qox M 00 
Nim* 

S(r**i 

C-ly_ 

L Z'P 



Sill* 



Phone i 










NEW 

PORTABLE POWER SEWING MACHINE 
WITH “WALKING FOOT” 

FOR UPHOLSTERING AND HEAVY SEWING 
READY TO USE 

HALF THE PRICE OF OTHER MACHINES THAT DO THE 
SAME WORK 

SPECIAL INTRODUCTORY PRICE: ONLY $450.00 (uahewm 

F&r uti *1 hgflii or ihrop 
1& mam or r spaln 



* Auln Sear Caver S T 

- BOB) Ml Mmi . 

* Van Inleriaffi Ff>Of 

* Baal Sa"S mod. 

f Ofdiperieg PWK) 

- Lighl Lather 

* Tarps 

» Trampolines 

* Floof Mala 

■ Heovy Ooihin-jj 

■ ForoHoro Upholslprv 

Forward and Reverse sewing 
Total Weight— 36 1 tvs 
Available at your Local Dealer 
or, Order Direct 



THOMPSON 

MINI-WALKING 

FOOT 

MODtiL 

PWtOJA 



Dm Iff 1 Conlad: 

HUEY SEWING 
MACHINE CO. 

P.O. BOX 75312 
OKLAHOMA CITY, 
OK. 73147 

PHONE * 4flS^MS-S7)3 



DIRECT ORDERS 

To Q'Alho Mfg .< lnc> ^ _ u _ __ 

P.O, Bo* t211Q CaahiaroChOCK or Mon*v Ofdor 

Lubbock, Tx f 79452 
( 006 ) 745-6031 



Pnrfcjnai Chock laiiow JPOayi 1oti*ar) 
Ta-jtas Retudanls add Hi 50 »alB0 1 an 



Nam*. 

OEV_ 



AddriiM. 



Si alia. 



$ 22.98 



Monster Maul 

WOOD SPLITTING CAN If EAST,, .WITH THE SOU MONSTER MAUL 

Tcrtql weigh! 15 l&j [HOOCJ-12 I In.) 



■ SpUt* most log* in on* Nck-wonl click . 

* tfugged oll-ite*) lool guoionlMd 10 y«n. 

* $pdt '*rn wfiotsp fn«y Toll. 

* Ho ilruggllrg Of Hfllng hoavy logi up to 
moctionical ipiltlam. 

* End i bigkfn hondNl, duel o in, Hying w«dgti 

* No Hooping ov«t iiandi upright on not and. 

* Allcmirid lailwl.aailnt hand ipIIUbf madtar 

your money frock! 



(delivered U PS,) Included In price 
Send for the Soli Newt. 



Seta Corp. 13610 Station Bd. Columbia Sto., Ohio 44030 



Low-Cost Energy S avert 




Build l*il>bauil>hjl 3br 1 < 44p so 11 I” -ip f:>r V^ iJJ tom- 
p>!f ond cul *aur Unfading a ewlwig ti.ll* MK, 
r*w dp -I yagpunr Hcrw K.1 'W mduiJp* Mg punt* 
m«|prMl Hal 4 *p#ciil inRlruchofti Hon* flu Wlowa 
DAI | ll «hi build iPIft hair* T»lihli orihvqiqnry you liiDVD 
with I h '& n a ma dt i go ha on Want ig fine* m>*.*l low 
caimuj j gv i»v.ng hgrr*» p*^H* T h*n, our 

rtgm*frr.r:n>t PlnnivfigHDnli li l(w joo hoe.t1il.na4S k- mn 
ihuttjni. i loo i plant 4 Maulf? ,*i 

Inwu Dart t.mmrwmtrf, 

•Qrd#t bOlii \o4my »ma nfPrr r-..Mp i ■tlPrtflifl* Mp'm+ni 

OtDliv .!«!• Nhhh. A:!. cm C'l¥ SlnM" A Jpppiuv 
5=1 DO rp, H4M, M «'■. II 11500 Ip. Konq. Prh:*.. 
□ tl 5 m loUHjhh ui.InqJJMl' >Q> ,-nJlH»Mp.nf D l-il*- 
i.gn pig N*-M Toany I® T ANTON PUf si). Dm' Blfl.HiT 
W Mlh&1 frli. PiflP.1. 1BHM, 



ILASH ENERGY COSTS' 

V?ry Fk.rv.VHl F-l|.|...,l|,.jr|| I&V— InVf, dQJWlI 

cn tlfClrv. CiM-MPd W gC(r «mjl*ri, TV Guro and 

..-d Dll^r V,.»l 1«..CT. Irvlurlinfl U p . 1 

., .’r- Bv Mil... i Will. Dim. MSEC. as warn on C&5 
m MinulH' Hi» 011V YOU CAN BS5URE YOUR 

CAM 4gtVIUAJ.il >rvl U .H,i|ilv Eu Ilf Ml ml 

Our itjiftt aroclujri .... 

CONSUMERTRONICS CO. 



How jancf where| io lind 
Almost Any1h.*nq 0y Mail 

■Sc* I .tl pjr^ riirrrlgiv 'll n:t,< 110(1 
mail 0r4ffr (AlJIlayi Alsalulf rtlwy 

thK. iJuirMn’.tr lUdtr mlhirt Htfayi 
^ri l(H ,iH*-,lr!-f tiibSO.pMin • 

■SCHISM* m 'in WUn wnl- I. 

Pinkrian MUrkttlog me 

Ifii Cak rirr,ic# 
i in- niuii n HHi4j 




GREAT SAUSAGE RECIPES 






327 Pago Muttra bfrC* explains, aaut- 
ngo makilng ptufi hon>R curing and *mok' 
ing of mail, lowl and fkh Ovhf i go Hac- 



fp*s. Frsa Ejqujpmsnl an<J supply Catalog 
has more in forma Mon. For yours send lo 

Tlie SAUSAGE MAKER iC670mm^ 
Dopl. FI 2 Buffalo. N Y. 14207 





RE-LITE 

? oclb r-vri.i.t i’ll il'Ii. rti'-r, Ihr fhnrn. 
and mcfOMnurr* |..,, inji-n pultKiicI * 
.|.H i>'‘. Klim 

CtKJf M IMV ill <JirM dH tf! flilwT. 

phgln pofitml. r u | ,,..1 buibv 
• Ml .I.I.. I IlYlthKlXJlPl. YOU! MMU-rly 
’-iivihga vm-ii pity Inr This kH in In*!* 
f him $ -rvurrlfia 1 1 & vol! Mil £H» 
p*j»lpaid. of M 4 l» t? Mull kU HTUMd*^ 
U|_ UppMwiW I ' nnDtormni | 3 U !«: 
n.i .'m t nl il .fWJnlkvp rtTyfliVl 

Yardlighting Systems, Inc, 
1678 Hewitt 
St. Paul MN 55104 



UuiKd th.s Sue 1901 
Fcra • i !•■ ,i rain^i ^ 

Sinn PratK! tor si oo go 

Far Blueprint^ ,ind 
CQnauuclipn inlormy 
trcm ™nd $7 50 Id 

Devore Enterprises 
P.O, Box 22314 Iridiiinapolis, IN 40222 




elec tronre; nun teraU maldl d eteclar ; 
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FOR * KITCHEN 
» WORKSHOP * 60AT 

• TRAILER * 

• GARAGE 



Magna bar Mark Xtf. Lifetime guarantee, con 
venienl, practical, wiSitHt, trouble-free. Fash- 
ioned in \2” hardwood, singly boxed. Mounts 
quickly on ar,y surface. Excel ienl gill. Model 
S3- IS; S5*95 p-p- Send check or M.O 



Gdm'jtfolo Cato foj on rcquosl. 

>tHI VII 

Phelon Magnagrip Company, fnc. 

D’.'U* h ' : i .r.i I ■ ■ jf;— iradc-w Wa^ CI~C2fl 



RICKA DUO-WHEEL CONVERSION 




KIT AND FIBERGLASS FENDERS 



Th$ uiliff!»lr 
in aaitily 
p*OlnCllori lor 
yuui I hi i ni y 
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THE BOSS 



Spun* 

EASIER ft PASTE m _ 

LOG SPLIT TER1 

Only |49 9 S ulus 13 p A h I OH 
40 ipl>i?lp coni), gr (90 Si 

plgpfs -cndr tijaliach lo hub or 
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Mnd S'vftalfii Hi Frftft IhPO— *tnd Hftmpad 
mir pddrtlfttd AnvtHFp* Good PrflduClA, 
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MAKE TOP MONfy JN 
STAINED GLASS 
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lift vlhj' sink,' lb 
llll] „ , ll.i-.il!) 

b'.jjii. wriSc'iin. Hi 
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UIIILII YOU It OWN •HOTORHOMt 

• 5th WHEEL 
•CAMPER 

• TRAILER 
•COVER 

• VAN 

KITN • PUNS • FULL SI m PATTIJItNS 
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KIIILII YOlllt OWN K0A1 



Jijm .h T ihmninli buiki ?*ch y?»r Al>0 £*VL itl 1 GLt*l i'l poYDii 
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CLEW l MAhiNL BEHCM* 

BiH Hnocm o*h t ndiiiiM ea 1 1 n .' n r 

hm CLthL uudA#O(lB0fM rt3 CAAADAt 
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LT*0 HTHATf CUT Cull-intl E'luiOi’ with 
any qoriablf- circular 6 ,tw jig mw or 
riiuttir Extandi lo B’B", mducaa lo 51" 

for Aborl cut u i nnd porl-tbiJily CUimpsi 
ro paired I ng, d£>Ors anil othf'i Inng work 
Rip A a£i nhOtjrii (Jijwn 1h# eennrr i rim 
i/16 pH a door Make procunon 90 fl 

djfft lilpfleA 4r[jloii il 0 il Oft , p a u i i ’ 0 
groov#i4_ UrrtH'nriitilfl fur ftfipruin wall 
board Guidos ufility krwlti HarV* how 

t h Id tlurdy aluminum tool wtirka: 




[it PaTen.t#c( connoccor |oune urns ol ion » 
(21 two SI guide SOCLuOnsi wit hi loijr sei 
BCrtvw^ (3) C-ciampB (4j uHath guide to 
work. Tool IoUqwb guiding edge (5) 
Clamps and iMuatrAEod InalruciiOPi JCidl., I 
only *19.95 plug J2 0Q sMppina and 
handlirro. U S A. only. Sonde beck Or IM O I 
lo: B.A.K. PRODUCTS, Department M-4 1 
60* ?3*£e. Milw. Wl S3 2^3 MONET 
SACK GUARANTEE W>i R«<. 4% tex. 
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Unadorned 
power tools 
...they do the 
same job as tools 
costing up to 5 times as much, 



Wa ihlriHd 1M> ctirame Ifl yw MAtjl . - . bul 
wi did not iklfl jnrthini wi parrarmarai. KctinJly, 
wt iklppad mend tftah Jirtl OlMt. m cut P*h 
every cajtljr frill that waifTt abMlutaly nfttfri, 

Our tooli we ml emactfr flaihy, We 
art lb* flril to rti#t it. aut in irh- 
elei c&verlm toft rtiirlti en AMT Iwll. 
wrlttwi by leading pvtiicilitm tucii 
PbfH|l*T 5cJ*K*. our t»lt 



fj|h* JdvinUlr rjf |h«vt fame low priMi 
at aui Hoyartford factory >i a Eft and 

ypimjt 5 i b 1 9 10 4 - jo weekday*. 9 to 12 Sal i. 



have been 
pnlaad tnr and *vM tHin. In «Jto 
our loot* irt full 
p#ftof«rtfK* Md 



nt (heir ioH orlEii, 
eff*r full 



^) V ? 

Oj? 



Brand new W 

dentoplni full 

separately, ¥44,(5) 



■lactrk a*ttr 
1 hi, 17 Ibl (Purthawd 
■ r Wlltl man *i* n 



POWER SAW 



Claim uir 



icala and 

(wacHton. 

MERE’S HOW WE DO IT . , . Ffrit, w* dan 
loot* immJd Mil tax Iitb tm*»i tftfl price! Jittt Mrtl 
our l«ii So tlrt rtm* (Pfr , . ■ wit ft the u«h accu- 
racy, eve end ipeed . .. and will Int at Iml a* 
Umi. AWT tool! DOft l*« to WU end ere i->l<d 
direct. They ere bone lift iiielib power (MU u **4 
bjr rtfk&w BwrttotPf end flcaleiilshato ellke end If 
ioftf to retell itnrti wbuM be rawth bliMr in price. 
w» ui* m irtflic. let * to wdftci 
tmPL ItUTT ... AMT t»li are icu nd ly entltoertd 
to elipiinitc trttj frin end limmicN-^to minimut 
materiel end twndmitlon costs. Machined juris ere 
used only oton Ihey'rt needed. Uwterned e«t 
Iran end aluminum uve you e fortune. 

■ tltlCT- FROli^f AC TORT SAVIHfll . 4 . VOu l»ve e 
bundle, rtf we dffw I double |uerentee becked by 
i 45 -^eer sld company with million* ef irliM cue- 
tamer i . „ . end hundreds of orders pour In dally. 
LARGE VOLUME , , . Ur Wffl topndi? md Inp meet 
production facilities plus lene elirtlt power HE 
wort to keep coils down. 

171*1441 FART? ... cur deeifns HU standard hard- 
were Hems whatever possible. Or tvifpil' 
O/y Idi cuslwn-made parti we pass on Ire- 
vi* ftffie tftemloui savings lo you. 

* W ^ if you ere looking tor power toon 
tftit perform like units cast ini nunj 
times Our low OfSH tpdijr end wu'll be on a 

step chaser to mens hours ol weodwonitoi latlfllPC- 

JOINTER-PLANER 

iroiwid edjuileble leblei. For pEennlnc. Joints, bevels. 
Cute to 14 " depth. Fane* ed|u stable 6 ' to »*. Steel 
Knives, duel iuerds. Use any mo- 
tor Precision ball beeriht induf. 

HIM riSMtl. 65 edd'l. W|. 39 
lta-r f.c.b. factory. 



sine heri. 1.0. t feet a 

till ertor saw 
cult, rips, mitres. 
pfiUlNT *ngE*s r dadoes. COW, nwl dings ■ 
assambled wi th f rtueif Cist iron table, 
ufaty fuard, ipNIUr, irntri e j u ge 
Lm taie.de . motor Rip fence lor 
nn+ar prenk aliinmenl. .SO add. 
ball bear i«c ■sodeii ?9,75aod'i. 

Taiei Vf h.p. me tor or lirger, 
slender d bfad«. iiinhnw-nis 

W 1 72 lbs , l.o b laCtory 



HtEE OFFER. 
c ebl n e t baee Men*. 

wi|h nan piace ji H' 
rstiH |44.60 uv Into a floor model wllb 
a hue* 27* a 24* lop. Takes cabinet rif 
tonce. 17.50 e«ri-. 





*44“ 



sfiryr belt sawder 




A preciaiaei unit. It cbanEea 
from hotiXHinl to vertical in 
seconds. Heavy, wde includes 4‘ r J4" MUdiiris 
bait. UMl J A b.p. 0# In nn mutor. V -flail** drive 
tod mulh-flurpofa drive spindla. 
OtK under aeemory, II4.il! 
.add' I'. Mitre iiuii, 12 95 edd'l. 
Tl* ih». , |. B , b. factory. 

12 * sum*. Iisdactrial 
uzt. does, same job as 
¥75 unJ*. Tubular eleot bad rials, screw art i hi toil 
stock, 3 -speed pulley. Uu eoy motor. 3 ktih spaed 
tuinirii chase!*. SH 5U 
add't. 4* I *«• plelo, 
12.^0 add't. 30 Ibi. 
Ht-k bcipj, ji 



4' WOOD LATHE 



HOC*, d-spt*a pulley. UI4 if 

I t 



*S9 M 



54« 







TWO GUARANTEES 

!4Mr wJHir ike* uuaituinf 

Trr eh-r nf thane' pv*n*i too : s antf com 
pam, it with any i.mrjpF m#chwi* «t any 
pnea ir flEri aatlfh*^ rrlurn | Igr 
prompt, nci euev1iQ.ni aikro -e-ftind We 
ply |fc* *etorn vhipthne ch|r|ti 

1 D-V*. FULL SfWV (Cfc «U*MHTtC 
4 xy pari <M Ol-li or toil* AUT pnwrr 
(noli I>xrrpl motor »hiQh CHUMI * 0411 
year eul* ■nlee I nfiiLh become mopv.|- 

t>¥c tor any raaion within im run 
altar purchpea ij>if w|| te rapsired nr 

r«plvc«0 ti-f the flLtorj. -min nr. Upt tn 
(hr oi.r^hottr elhir thin pull 1|« 

AMERICAN MACHINE L TOOL CO. 
Sift A fprina 3f.. hoyerefeHL Fa. lH*a 



Wlilii 



Set of 1 lurfiklf Chitfit ¥23 00 

DELUXE BALL BEARING * WOOD LA THE, „ 

12' swing, similar to 4' model walb heavy duty, double 
ftliildnd, fabricated Idr-lifa ball beaNfl|f. 3 high speed 
luFfiine chisolt, }I.M add't, 1“ lata pin a. # _ a M 
¥2.9tt add'i, 3D lb*:, l.a.h. factory. S 7]™ 

Set of ¥ tumini cbiieli ¥23. oa 

LONG BEDSS^WOOI LATHE » 

detUCe belt bearing lathe above. Lathe has bait bearing 
Ihto tmtor In tail itoek aito exlra heavy willed ortr- 
el« l»d ttiM*. Set of 
3 high spaed turning 
. unmet*, m 5fl add'l. 
4t lice plate, $ ftayc n 
J2.M add'l. 4fl lb»., f ob. laclary. Of 

bead*. cOrei. 
moldlnis, teniue- 
and-gr&uve joints, elt. ACcUfbt* tuts >t hi (ft »(toedt. 

SealHf iruud-fur-lllc ball boarlrii: 
Leas wood, TiAta V+ b,p, motor or l*r- 
nr, tlanderd sutteri. dittlwul bold 
down asteiwbly. ¥4.50 add’l. ¥ lb*., 
f.d.fr. factory 




WOOD SHAPER KIT 




huy oisecT 

LTSt rwrs H 1 WDV 
OFPFfl COUPON 
MOW 



JjtlitllilHIliiiriiiiii Iiiitiniiii MiiHllili Iiiiiiiiitni mil HUM iNiiumi mill 

I AMUICAtt H4CHINE A TOOL CO,, DeptPMTD leranhird. Fa. 194M 

= Plane Hnd mi the units, checked. Payment in lull enclosed } 

| ¥5 deposit eich Item enclosed, balance C O.D I mutt be fully satisfied or will return 

unit within 10 days fur FuH rwlund. No quasttons asked, 



■■MIIIMlNlIL 



or 



□ S ff Power Saw at M +.60 

□ Standard Rip f inca *1 ¥6 50 

□ Lon( Cabinet Rip Fence at J7.50 
Q Bell Bearing Spindle at (9.7S 

□ 9«lt Seftdarut 1*4.50 

n Disc Sender knachirtnl at $14.50 

□ Mil re Gauge for Sander at ¥ 2 . US 

□ JOrFller Pf*n*r et ¥54.55 

□ Bell Bee ring Spindle at S 14. 65 

NAME 

AD PRESS 



G-E- Motor n ¥39.90 (with other item] 

a ¥44.05 {purchesad separately] 
a per Kit at 134.90 

□ Opt. Hold down Assembly at $4.50 
12 " Swing 4 ' Lei he at ¥ 59.00 
d«!um> Bell Bearing 4 r Lethe at $71.00 
Lome: Red Wood L«lha et J 0 7.50 

Face Plate $2.90 I any letbe 
Turning Chisels $6.50 1 abou* 

Sat of 9 Tvming Chiseli f 23 .M 



CITY. 



STATE 



JIP. 



71 i>HaiiiiM 3 iiiitmiiiHMii!i*MeiiiiM 3 iiiMMiiirNiiiMiiiiiiiik|iiiilueilftUH* 4 iiiiiMaiii 4 uaiihil 4 iiiiPieiii*MiiiMieiiiM 4 iiiMiiimiiihiMN 4 eakl liiiTP 
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Super Magnet Lifts 100 Founds 

nmU, W-tM* *» nie r. I V Fl W- 1# ■ H nurli "^7 l 
WJ 11 W 1 11114 k evrw wt ■“*! tov 1-1 *ViL^i)*r |H »0 s' 

*7 i'll,*, munW : J nrfHiWi ui 1 u iruiui * M 

VW Ck* muflFij hvIi fpl. wtenilia 1 IM> i , 



Wl..M,rig», i " Lena I* 71#*™ 
rt, 1 " tHb* Mi-ih Kukla, IL BEi «noL, 





u 1 . 4 “ 

MMI WWI. 1*^1+ Ml #1 

»irn "! - mv -tougn *ry. rum |#ir 4 

Mi n n mk. a m- it.ae. toe ta# 

Jl him ii JfnW £».. 
T« Jk^ntHtHWA. Ml 



Sfllf-Slik Rainbow Letters 



Win ru- wi ■ i>T H riwH * 1 ■f.in-v 
IM bdMl. MfWi innvi. btln. 
v#h<vi. l-yn, UViwv. ik 1041 mi 
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NDUtLTIES 
TRICKS - JOKES 



AMAZING ELECTRONIC 
PRODUCTS ^ 

irW, hirnlea- tmnlivi. rln*. yliiei, 



■nUw*. — flMt T«*1< IlKnnWia — Tv ill 

nr .afwVwel*!., iu rv* iir.™ , d^toctlmi, i 

■lv**ilr, ch-. ml, nnW «VI PPV 

mfiWtoU HIW FUJI IH» Uhl' 

INFORMATION im(MhB(L 



*ll imPLuTiHK' ikiru Mrri 

■anivi. 

cataloc 
¥ 4 - 

earr. h* tie a Aanmr. h. 



CLOCK COMPONENTS 

tfeL Srfarwrmvnli Itottcry. Ouarti. Ekrtnic, 

'■ r*jca Cram!-. mnlrnwr. WfftnBU 

rtf * Triplr l.t.inir HFtryKr? WtodF * l*r,S- 

miftiitrr, BrtilUirii, Bvirl. 

PuMf dlelk, l]#mlt. H «1 a rim.'#; Siunhn-^ 
* Kiricm. tlumditdicf Itotm. 1>u*eU1> Jhwn 
frmt 1 E flO"fer W Fla? Citik)#. RrFandcd dii 
1 HI QD CJnlrr 

HFRfrMf EHTERFRICff IK. Hft. A 
21 T3 wait krtwi llvd„ liirt— ■*, CaHf. naw 





“EseimspraDaiEir 

USE PRY DUCK 
HOME WATER REPEL* 
LAffT TREATMENT 

You can Use DRY DUCK Kx ywuf 
machine washabta garments: tq 
produce a water repellancy su- 
pHfidr Id ary Uaatnwfit avail able. 
One boflle treats 2 lbs. d doming 
and will 1 Keep you in diy comfort 
00 those rainy days 
Send your name, address with 

Zip and S 2 . 5 Q it hue*, v money 
order Mo: 



FAS TECH, M* Cerhrtr Avenue, 
Woodbury, WJ WMA 



Full-Size FURNITURE PLAN 

18 th Century PINE CRADLE 

AuthtPlic JBiti «ni«ry 4 n 

htimt ftend-p«tis#d lik* 1h« urieinat 
36 * tons, 29 ft* hhsn. PvrieCI to^ lift; 
place wood, niiFliiiin. Waby, to:: I 
A woodwarhar'a, dali^hl. Pipr. { L ?fi 

rWirndid irtjb l*f #cd*r. I4S Storm-- kvrnac, fnndsii. III. iJTSI 




BUY STAINED GLASS SUPPLIES 
DIRECT FROM 
MANUFACTURER 

fMtrtl,— gl.OI—b, 




6 ^wyttVOy you iwatf Ito 
Brt Lf'.'rt-i’iHTial or bn- 
0 *™rtf WOe Htoctnn pi k^Prt and fMa- 
rtHa * 41-1 mfrutUJnf dnau flartwg 
rwm cato»g. Fw ™a copy Bemt $2 'd(l, 
Ffl*lrtOfebto wHI» hrar Q/<t* SaihriBclicm 
gu f rtiid. 

COAAN-tMOCCt (NOOttTntU 

Sfl* I Jvg D . bftFlt le Bene, ton D?uJ 
«l?!NHTWi 







CLASSIFIED ADVERTISEMENTS 



Rate: $4.00 per word payable in .advance each insertion. Minimum insertion tan words. Bold lace capitalized words — $1.00 per 
word additional (First word sat In Bold Face at no extra charge. Zip Code Free.) The next available Issue to place an advertise- 
ment in America's No. 1 Classified Section la APRIL The dosing Is FEBRUARY ftHi. 

Sand remittance payable and order to Popular Maciianl« t ATT.; Hlldegard E. Kappel, Claes. Adv., Mgr.. £24 West 57lh Street, New 
York, New York 10019. Please Indicate Heading under which ad la to appear. At a consumer service and In cooperation with our 
mail-order advertisers who use poet office box addresses for their convenience in handling your order, Popular Mechanics maintains 
a register of such mail-order advertisers containing their complete names and m roe! addresses. 



To avoid daisy In the publication of your *d» please sand detcrl ptlv* materials with your request. 



automobiles 



GAfftLlNf HIUME IKRUUJI HAMaTI CAUTI I 
Details FREEII TelMrte rax ding, |-A«-«S-*7E9 
anytime. Trehmtrini. Ran 111918, Norfolk, YA. 
tHQ. 



INCREASE, even DdU*U your tir'i Ilia And 
economy! 52 page manual shows hew, Guaranteed, 
Osd*f H0H1 J3, Prill I Et Enterprises,. Dipt. PM2B, 
1316 McCormick, Greet 8tfW, KS 6 7530. 



MDW TO UVt OUflUMI. 25C. fitnco. Bo* 3004, 

MffllMrie, Ml. 3354? 



Rtf mi URIHR I MUST, Power your vehicles mi 
huni, Outstanding wed bum)A| a total fuel stIFI. 
Petal led plint, materials lilt, *nd farmers mill 
formulas Included. f 11,00 — HpfM-nd AsiocHtes, 
044 313, Weyitte, Mlnrwsoti 53391 



•W — tlli — ItUt any oir, W, etc. Hurt- 
ffreflt avillable/wsntrd. Currant LHImtl bock fl .00. 
FI HER* AUTO EXCHAMSE. 044 3245. Spring a Id. 
Virginia 23193 



14 TDtf UlLl, V+* Galvanised JUrcreft Cable 
5/11“ Ffcfftd H«M (7.B5 P-P- — Tpw-Tth 
Intfuilrlei, P.0. Ian 161 A. Ahlngtan, Court, QS?M 



MPS INCIEUED 30% f ir m gimmick* — ™ 
gadgets, Professional $*CF*t$ revealed. Fru data 111 
— P«cu (#CB21. bn 300. LaSrthievllH, H.T, 
13940 



HEW Car Area Turly! Workable 5atr*t Method— 
Free Informetionr Supsrcai, Do* ttlQlPM, 5t. Luuli, 
MO 631 IS 



MINI-TRUCK lldrvHIOR KITSI93 Plush tUT COYEli 
L DOOR PAHllf 573.00, CJUtPETi 13500. Alta Ur, 
pets, HeaflUnert, Tnp*. Sportscai Ml Cover*, lit. 
& an cart, mt lunkR, aer 971. raiibroan. calif. 
92036 



THE AlCSMOL BOOK — Hew Fuel For Tour Car. 
Mske Tour Own. *9.95. WMEa Specialities, Box 
T30£, SC*, Big Serin, Tlul 79730 



RUN CAR. TRUCK. TRACTOR Oh WO 001 lllullratid 
Report *5 00, ihlitt ten Ml, TltlHWtUe, fl 33710 

MOTALOT Kin [.vm-.a Reputing Job— 16,00. Money- 
flick Cu«rurrt**r Fra* Brochure! Arrow products, Uni 
374W. Broken Arrow. OK 740 J 3. 



1 ‘IPE AHY -DWEHE TEFLON MOTOR TREATMENT.” 
Free PfUirt. wrllti Hindi**, flor 316PM. Magna Ira, 
run T73M 

HEW SCIENTIFIC DISCOVERT tUkAAHTtt'l Batigr 
ei Mllaafa tod ItcruM HofUfuwi, frt> D*. 
mu Motor-Life, p.o. 04 it 300S3. Cbktfo. mineki 

SOfl 3D 



MMllHE (HlMTAiEt? Run jour car an Propane 
or Givollne by Flipping • Switch. Choice ml two 
Propane iyitani. Coal Around (50,00. installation 
Uitil1i.fl0.tie. Cae Engineering, Ron 366. Dwti Hud. 
Malm. 04654 



PROFITABLY SELLING TOUR CAR. TRUCK, RT1 

Rngklal *3.30. Itork Enterprises, 3310 Elandart, Bay 
City. Mich. 40706 



AMA3IFEB NEW IttVUTION INCREASES HIIEASI UP 
TD J5%, snarl uvmr nlliq of ia* auary met 
wllh thv HIlCAaE-MINDni. initilll Tn two iccondi 

No loon or EPinpKliont raouirad. it MALLT 
WORUFI Monty fact lunrintaa. find cnocN or M.O. 
for (14. WS pliu *f.50 tw mi Mini e«ti lo= 
AUTO-lCIEMCIl, P.0, Boa 6006, OrJm*. Oi. 93 86 7 



STOP Oatlary turroilon. — Ellmlnat* tarroilon 
lulldup Oft Airtonwfcll* Oatlarlm, Conatruci lo« 
I qu I put tmt *tm|, Truth*, Boat* tfto. A Liquid Prod- 
uct. Man TojiIc, Nondrrilanl, Non-FkammaEilt Money, 
btch Coir mi to Sand *5 DO Cfiich ot Wdrtij Ordtr , 
Konhar Kuida me.. P.O. Boy 163. MtOvfeCa. Utah 
S4D47 



LfCniCKAR Copyirl TWi, flati to ilictrlc S 
nnph pled* *39.00. Inlp r ft, 00 Robert SiKy, Boa 
21794. DaHa*. T« 79216. 



9PAUI.ASE AUTOMOTIVE IHEAKTHHOUCNI Cnt- 
Tlma-Only Parmanint Engine Traatmenl |ncr«aiai 
Sit nillaija wfifla reduc I n e anti no ripalri. fli Iren 
cud, piKoimitinrul juaranTfai, Amarliif Details. RED 
Eivtarprltal, 3330 S&nlhwmd, Oillti, Ttrai 7SJ24. 



FREE Br&rmjre UHKhOWh FACT* W»y your Elf la 
a lit CuHftrl MartnalJ OlaxnaKIc Clinic. Box 449. 
Centralis, IL. 62*01, 



T9 FAPS1 Atitaiint Build- Il-Vburt4if Hybrid ElKtrtc 
Car can Traual at 00 MPH . . . tahaa Itu Dhan 40 
Hmir* to build . . , *wf casts just *1500! Cwnputt 

plans (including SthtmaUcs, MilRrltll Hit, Add 
CempmwnlJ 34Urc«J If* anal labia irum THE 
MOTHER CAhlh MEM, Stnd entth Ur Monty Order 
!□: MRTHEhf Pumt, Pmartmanl KMC, P C. tm A, 
tail Flat Rock. North Carol! nt 36736 

uvi RAfOUHE — SAVE MOFflV ’ Euallsfit 
manimf tall I npw — Pkcturij. TabMt, Shalelwi. 
Out itandl m ttU. Act FMw. sand *1.15 tor 

Mani(am*n(t |n*rjgy Rnwrcas liw Drawer T, Oopt. 

PM- 2. Cap* ClfMvanl. F nor HU 3Z910 

(team it imi mo hh euteuRtTfiRr patxit 

Drawinat and I ntkuctlont (10.351 — Monty Bac* 

Cut rarest, fipidnmnar PubllCiliMa, RtymMOyl I Is, 

Ttuat 76560 

HU 61X0 NIL PML LEHLITH 34Ur/coni«n. 
Ilqntl (till Plan* and Tnrmtilai, DrtaMi mi Fadarsl 
Ptrmilti Only *10.00, RDf, B«y R73, Concord. FtC 

i$ea a _ 

ALCOHOL OocllwR — Vaur complrta AlcntiOl 
Fuel Manual. Fits Mtllll. TbFFTMR'f, Rm 71$, 
AinaviFla. HC 2BBD2 

F— iiiriM cwburstor Fitastil Wrttwl Lindsay. 
Box 12-IU Bradity, ILB001B 

lit CaMRUTt CAMAAO ieP from A ihnuih 
3-26. Hirtfcovar, 144 PAEt*. 312 fholot. fallsfatllan 
pciitlttly |usr>ntatd, 136 95 poitpaid, Lsmnn. 
Ufrrtda PdbntMnfl Co., Bo* 7H7 -f£. sfecktijn. Calif. 
9420?. 

HHURt Com try km — Cart — True ha, datum ta 
iakoMfw anytime mill It dilving. Uiti F«fuUr raSFI. 
abr* trailer iinka. Ho enamt modification*. E0M- 
PLEtELT PtdViH — Ttlno — THIS (VSTIM 
HQRRRI U»1 iniaptJiilv* LDCAILT axallibl* parti. 
Engineered Far aniaieur macbifUCI. Build for aratind 
*54 .DD lit two day* wllfi qrdlrMry hand todt*. SnTI*- 
factipn AJ10LUTILT QUARANTElD or Immvdlata 
refund, far cbctplet* plans RWHtD Mr»l dm, find 
I1Q.CHJ, Fleming En|fn*trin| - PM-6, R01, Rem tin, 
fttw Turk 13431 

HR uiSLiHi iuiuuim PisfMrt nuriaH, 
Build • woodfsk-ttnaralor Itki Ilia cn* which kept 
Viblel** r uniting during Mi. - NQ RJLIDLIHE - pefiMl 
Of W. W. 2. Old Lnvanllani. Re-dkcovered Id lh* 
archive* 01 EufOH- PflWinfli and dvtillf *5.94 to: 
R1H4A 1. Box 671. Chitisrarth. C lIlldfnlA 9131 1. 

R110H0L turns Pun Alcohnl-malilpg Manual. 
Roth, only $2 00. Ccurmat. 91*3 falrhllt, 
PhllaOUphla, PA auk 



HEADUtHT Alans. Ffe* Inlomatlofi, 
Jnduitrlas, POfl 604. Fbffcid Rlvtr, Nj 06731. 



C*C 



STOP AUTO THEFT WITH BhRDa-CAJl, Stall* Enelni 
Dead in 6 Second*. Eny inuamiian satkiaetinti- 
Guaranteed. *19,94 wkh. Illustralad RapOFl *3 DO 
EHlorlt Gang Depl. KM2, 7064 Lrli 6.W., Navarre, 
atilo 446f<3 



NEW I BUICK MfiRTOHR (TART. 
QVERHIRHT CHARtE Hilbout ral liny 
WeetNer. Three p*tU. PUHX— (A.tf 



Haavy 3 Ampi. 

-fraaafltE 

TlLEVlB IHTirHaTIUHAL, P.0, Boa 970. VahCduYar, 



Hood — frliil 
German iPaUJit. 



ffRENImtHl MW 

CO M M IT 1/a [Mini TB V/4 FUlDH UNIRI 
50%, For I3D.M, Simple previn mstrucllbni, fay Auto 
tnitruntor, 30 year* »rp (end *10.00 For tompIfEa 
instruetipni. xulo Cwtuanlwt, P.O. Box 193, 
MadlioA, At 35796 



niCTMC whicu» 



BUILD — JUnailm 4 Wheel llttlrk MbpedF piervi 
115.00. Detain 12.0ft, LecTran, Don IMS, Largs, 
tie 335*0 

CDHflUEHTIAL Hybfld Car Plan*, inlormallvl. Cal 
75 mpa. 11.00, CalahM Included Irla. Ideal, Baa 
1237-1", Me ibwrM aaaS 

ELECTRIC Car cpn«itr*IOn mirtaJal BrNRtlmHJfh. 
Eiact Stap-hy-itep Instrucllbn. Oitsferna Drawing. 
Conversion appro*, fl 300.0-0 Flis ya*r* Re- 
■eircli/Oevelcpmant. (39.00 Jntfli-matiftn J2.W. Mr. 
filers, Risk 2761, Santa Clara, Ce. 19051 

vhmiul EJactHo Auiomobi t* mRUciHuHsi writer 

Lindsay, Box 32-FM. Bradley. tL 60919 



AUTO SUPPLIES A EQUIPMENT 



PARTS! Army Jeep and truck parti. Spare Parts E 
Equipment Co., P.0, Boa 791, Lnlrtcwn, Kentucky 

4ASDLINI Auniiary Tanks. PKRkip TnicU. Below 
Rati 1 1, Free Details ■ SAS£. Nation* I Clearl nihcusi. 
2146 Evsm, Flaasmw. Illlrwli K0432 



AETeRNATOR .'Generator RiRuilrilrw Mat. Data 111: 
Hidalpltf Engineering, 7906 Barkentinf, lit Vegas. 
NV 0912B. 

HAIDVOn For AHA, AHtUfl HUfy, DRtnilV, Flat, 
Jaguar, Jeman Mealy WCA, MGS, Mldift, Spltflri, 
■Brttl. Sunburn, TIO, TB*. IRS. TR39D— 
DTHAfHjUTI C6, p.t, 001 4»7 h E^l Mona, California 
91734 

RIHBl — Velva jeta — Driving. Fr«a DeLelli, 
Mntiloy, 2931 9upa ChiCigg 80912 

MOW P10W WIHRi At lari, a wlnf tor inow plows 
v\ Jaaps, Pickups t oihar small 4 * fa. Keep y«ur 
phnwina aaiy, MIH1-WIH( TV keep* inew banks 
push ad bach, leave) room to alow ihc next alarm. 
Manual 6 KydnuHt models to til Fisher, Miyar, 
Western end moat alhera. lend fur cumplel* inlor- 
mation. C.W, Slprey ( Co., lnc. r MIHI-WlHB Div . 
P.o. Bus 241. (Hpt. ?, EARlawood. quip 4 MB 

EMERElHCY Adapter. Usi Regular Cai la Un- 
leaded Tank, (3.00 Hh Webec*. P.D. Oqe ID943, 
Rrttsbursh, PA 1S236 

1TBP mm THtfft MT AH ALUWt fimpia, Low- 
Coal, Do-ll-VoiirieH — baranleed! Free Dels I H , 
Wrltei Pin ahum Mart, 260 Dundas E, [R22l. Tofonto, 
Online W9A 3W1 

HARE TOUR DWH dJUBHOL — RVquIrei only ft 
(quare Ff«t Garage or Backyard (pace. Eaay. 
Engines Run Cooler Powerful, Longer. Instruction 
Manual — 6lD.. wilfi pit Reeded Epuipnient J25. 
We’ve used n 16 Taan. Gran Racing EnlerpHstt, 
1DH Mi S l*. Fairfield. Oh la 49Dl4 

PHCVEifT IHirf How TD Mike AulOffiObilP x nil 
Van Hub Cab Locks. Simple Instructions (1.79, 
Chari as W, Hunter, P.D. Beat 176, Brooklyn, Haw Tore 
11313. 



MOTORCYCLES, BICYCLES. 
MOTORSCOOTERS A. SUPPLIES 



HOHRA *75,00, Schwlon. Ml. DO Detail* U5C 

(flat undah lej. (urpiui, 443, (and, Oregon 97701 

rLAH Go-Kill 12 W, Mini Bike *2 DO, Three 
Wheeler ».«, S«P Box *3 00. Mini Ve#ilcr<, Dept. 
Cl, thayy, N T L3Ml 

■D-uunt — uiuepriart., kih or completely 
Ammo led. Calalof *3 fReFunded First Drder]. 
Crpii Racing fnlsrprllvs, lOH Mpgle, F*lr6|-ld. Ohio 
69014 



HAMP QUOIN Q — AVIATION 

SPDATFLMFI. M FHl-ff El I CBFTl AS, MOTOR f HD— 
HAHMLIHRf. Ptens/KHtyCompHte. Many fyp*i. 
Did vi M. LFK, Dept. A r 9or 1942H, HoustM, 

CU1TQM WOOD ntgPlUfn For rteme-bulll Alr- 
craft, AJrhoets, OeconirtHi Lapper, 6 KbadJva Art., 
ToTMito, DntsrFD, Canada M6A 2C2 

ONE MU JET muCDFIlR -tilt, Jptappnilve to 
build! Detailed plans, drawings— (7.M. HE Lie UTTER 
IKPIRIMIHTERT HAHDIDDK — *4 DD. Both— *10 .00, 
HellcraFt, ftps 3653. ftadondn Bitch, Cililornla 
90277 



SPACE A ASTRONAUTS 



JLHT IGH JLYITT PrOPUlHOh DtvlCe. FfP* BfOChurtr 

RDA. Boa S/3Ft. Concord, NC 7BU35 



HOVERCRAFT 



AERQ.CAl Antiilng Hnvarcraft buffi easily wJIb 
ordinary louis. Lewnmnar engine power, cirri « 
one man plus. Hovers. Ill e-s forward, backward, Slde- 
wiya peer land/snew/water. Complata ccnatmctJon 
pi*ru and brochure, (7.95. Aaro- Projects, Boa 
511RPM. Clinton, N*w Jersey UIOR, 

H0VI9GRKT Plane All Jliaa. CitlJdV Il/M. 
UnJveraal HovarcraFI. Bov 2BI, Cordova, J Hand I a 
61243 

HOVERCRAFT Plans. Components — fraa Informa- 
tion— Ventura, 87 1 « Mde, Abon, Dhio 44310 

CR-RAOIO t TVBHAM 
EQUIPMENT 



60UEiFft*EKT Surplus receiver] trahintltteri. 
inogparscopei. parts. Cits log 25G, Mssbni, Hahant, 
Mass, OHM 



rcdirtinMd *n neat pet*J 
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CB -RADIO, TV A HAM 
EQUIPMENT 
(CetftlMM irnm preceding Rage] 



POLICE Scanner*, Cnfittli, Anterwiat, CBi, Radar 
Detectors, HM. B« 19224, Oemier, M fl0219 

W$ UOID 4- TV Tube I. Free Catalog. Eomall. 
4213-17 Urirtrtitf, San Ol*tu, CaiHorjiia 92105. 



INCIiW TflDt CH Utttt — LEGALLY! Frw 
Hrf omul Ion. ■‘SKIPPER", Bo* 130B2, ?*f*liW, 
Cli Mf. 95969 

C« T9HER/MQDIFICATI.PN RFPQRT3. Simple, *«v 
ltehnlul. J6.DD each, ibkMt mcdEl. Free catalog! 
Plan*. Ilii, book*. CB CITY. Bo* 103QM. Wowtljnd 
Him, C* 91355 



FREE Educational ElectionlM Ciljlop EdbRits 
Workshop, Department 8026, Hewlett, NMr Torli 
11347- 



GIMI SCREEN TV. PfujaClIon system Ml IntludH 
1«w, 111 inf, Instruction!, ilB.flQ. Guaranteed. MSP 
EnttipriaM, Box AW-l, Brisbane, CAS4WS 



ELECTRONICS 

Til-RD HITliFRtJm, 254 Pic* Book Tall* All, 
$9.« Postpaid. Group TcchnoJogy, Boot *7J. ditch, 
Virginia 24D72. 

PRINTED tlK?IT~ «HUDJ Fro* Hatch of Altwart. 
Kit Prolecl*. UHKIHTHI, INC., Boa 261. Wartlind, 
Michigan 4BJ55 

MECHANICALLY CHCUHEO INOIVinmiT binn- 
dt electronic davtea* lit your heme, Knowledge Of 
ivirliffli not mciitin. Clt started In tpgrallitn. 
Above ATtffJt proflH, tJDO-WMVvrt. miibla. S-o Iti 
handled by atturi. Ho Irrrtitmirrt - Write lor frM 
drt»ntr electronic devtlofment uw, bdz 
iSMPM, PINELLAS PRJtK, fL 33M3 

iPUKASIl! loura* Lirt. llJOrsr Haewr 
Bn 4651, Montgomery, AJ. 3E163 



HIFI, TAPES, PHONOGRAPHS, 
RECORDS 



RtCQtEuTAFtl! D .sen Rt» In 73%; All liBoli: no 
pufthit* obligation*; H*W*liit*r| diCCOUHt dividend 
ctftHicitei: 100% guarantiee. Ine detain. 

Discount Music Club, fiW Main St., Dtpl. 1 -fl . 

New Roth tut, New Yprfc 50551. 

BiikP Buvtifui xr SHtMf crtintu, Ptou«i«- 
*1 Seaton. You Select Speakers. Flam fl.Sa. 
ALLWEIT rtODUCTl. p.Q. BH, CWW, C* 91710 

OUBEI- Ts RPM Original Hilt, Catalog SI.mT 
CAS Record Seres, Bos 197, Wtnpsvllle, New torn 
11153 



fBU Catildi— EltClrOnht Kitf—AmpJHlnff— Prt- 
ampllttori — Psychedelic AlroSa*— SC* Adaptors — 

Color Organ*— Digital instriifiHflli — Cmlir Amplifier. 
FREE Subic rlpl ions. 5WTPC. Qoi PW32040, Sen 
Art ton la. T«tit 7SSM, 



MOTION PICTURES A 
SOUND EQUIPMENT 



]|HRf fltflit. Videotape*, Bargain*. Ulbanafcl, 1142 
3. Mrnieto. Cdlc ijjifi. ill -non 60652 



■VPU A 10mm $ 8mm FuJU-Lrnjth FMlurta and 
Dlctfl FHrnf In Color and Ulack/Whrla. Rorli Hoviai. 
lech, rtlcholion, Slttrlotk HflJnnai Bogart, MUniC*, 
Hundrnds Vi TJUni. FREE illustrated Lite lag. NILES, 
Bm 1S7GPH, South Bind. Indilna 46634. 



CAMPERS Ml TRAILER 
KITS PLANS 



RriNKUDL 1979 Barsalits . , , all Hies , * , 
ScdH McCuHndi ti* nt . . . ft. MndHiiB . . . 
ChKtfB hltrira, 610 Merrick Road, Lynibruk, Hew 
Tort 11563 



BOAT PLJUH — FRAME HITS — PATTER N1 — 

HIUI 146,peje cataldfl Powerboats — SlHbUll — 
trullMLtrdi — jets — Rowboats — Houstboali — 
R-u nabouti — Oorttf — WorUsoAiH — Ratlnj Boats 

— In plywood — Codd Molded — Mfcwd/Epoocy — 
Fi berg last — i' lb 4>\ Lo**tl «fl, hl|bei4 quAlrlty 
tor 27 faart, Eiijr, proven melliodi Include 
instructions AkblClallT for amateurs. Ho Iqftlitgr 
"BOAttUlLBINfi SUPPLIES" — Fastening! — Fiber- 
st* If “ Reims — Gluts — Equipment — Spam — 
Sooki — Seat frailer Plans, Sand ^2.00 ler titiiog 
plia* PfH ■‘Boatbuilding Supplies" broebpra, "In- 
board Marine Hardware* catalog also |2.pD. «lan-L 
Marine, 9152 Po*«ram, Dept. MP, Btllflpwer. CA 
907116^ 

FiBEigun — mm — Foams — glass — 
esojckaa — mal — etc, Factory prices — Catalogue 
S2.M — Bboh "ComplBt* FlbfirgDulItt" 15-M — 
ClAiXCULFT — Ifi pf Aqua Ian a — Tonawanda — 
NT 14150 

tu uvn nr uiffi 

FREE Plan "Blapeeittr Cull" Rotvlng Dory nhh 
arochurt/Pliolos — 50 Plain 1S/4S ft. PowaT A Sill 

— Onijr SI .00. Air Mall S3. DO. Texas ban. Box 720, 

Sautffon, UK»I 77553 



BOAT HITS - 22 trtllenbli modalE ■ POWER and 
SAIL - 16‘-30', Melded flb«Tg.lati hum *nd (Techs 
coma faclort asafimbled - jrou Install factonr iirp- 
pltrd Inlarlor- Save half faclory-buNl eoi|, No espe- 
rifrtco required. FREE calaloi, Lutar. Ddpt. BC-BO, 
3 BOO Weil Highway 13. Bumiullia, Mlnnesels 
55337—1612) B»S-3«H 

AHTMAAHD Nwu Look: Mho ion, Cvliwudt, 
Info; S2.W. & 0 T 364- H. ST. 2, Plarre Pan, LouFlIaoa 
70339 



run (260). PaHqint, Mi. CttUdgl: Powerboat. 
42.00, Eallboat si. DO. Manner nit. Bor 161-M, 
Brighlon. Him, 07135 



CAMPING EQUIPMENT 
A TENTS 



ALCOHOL c«k Ehave. For emergencies, backpach- 
fn, ouldemmeo. Efficient, 1 1 gt»t weight. He nwrini 
parli. Send ) 1 0.70 lei 7WM Enierprliea, Bpk TfifiP, 
WJJton, CT 04497 

FREE Catalog. EvenrthlnR I or camping. Campmor, 
&0I 407H, Saggll, New Jeijej 07603 



athletic a body 

BUILDINQ COURSES 



MACHINERY, TOOLS 
A SUPPLIES 



1400 CATALHI lilted and deicnbod. Sdurgef Igr 
eveiyttilng ima|Frtf4lt. S3«. MaiUrlug. Boi 879. 
Fairfax. California 44930 

UN tnmtR HjdrauUc 5HP 12 6hwM Cwla, 
Free Brochure. Paragan Sblittert lne„ 3601 Cindy 
Lane, Sevan Hilll. Chin 44131 



4* METAL Cutting Utlt* $64.90. 
PiQtlor, Industry. CaMf. 91/46 



Taig, 15644 



IANOUW BLAOtE, Any Slit. Frh 
Parker, 6921HT49, Sonora. Cal. 95376- 



Prkellsl. 



IAAChIHIA - IHHmat - Maalmat * Sherlfra Lathes. 
Mil||. Olteigg $1.00. Shun SuppNei H-DD. Campbell. 
1424 Barclay, Springfield, tain 45505 

■ANpUW BUPEL Carbida TlaMd tain, Any tin. 
Free llleritura. King Saw. 6541 Tidewater Drive, 
hflifofh, Viiginia 2351/9 



COMPLETE MITERING 1611 TPM ENT for Perfect Pie- 
lure Frames fw under $250 », Hobby or Pro. 
foot? tuck. Bur IB, P«2, Windier, Vermont D56B9 

TIP LLUuiNim with iAiEF Tapping seiutiwi 
Complete with Instruction! Sand $5,95 Tbi ScbirTfr 
Instrument*, Inc.. 7170 ManchaalNT, St. Loult, 
Missouri 63143 

technical hibikamnft uttie*. hydnsfift*. 

bUcUmithihg, Hern anthWiF More! CalalniF 
Linds-ay, Box 12-IP. Bridlev, IL 60fl5 



AMALL F6IIHDHY Fum|«*. SuMfiet, FrM lfl»rj>. 
tur*. Pyramid Product i, 3736 South 7th Avenue, 
Phoenix, Arinm S504L 

MILUNS Cutterv lathe mllhng attach merit! Cat*' 
log JI.DO. Pfltlar, hi 73, Cedtr Ripidi. Iowa 52406. 

LUMKN/IUHNlS 1 And your chain law makes hap- 
Mr and Cabins ir«n Lagi fight tritere they lie — full 
detail* write- Hadden Tools, 4716 Route liO. 
McHenry, 1 1 <■ n-o I s- 66650 

'mIUIW HRBHHHL ARwiable, RBAIITV Ftt 
SECTS, Vertical $4-65, Hpriforrtal $4.65. Both $7.65, 
(Vise Plan* IflChrtfM), fHI-BUIH C044PAMT. ki 
634LF. Santa Ant. CalHnmu 9? 706 

BLACKSMITH A FOUNDRY 
SUPPLIES 



FHtll; jai, 

*ri!ril benchai— ml 



co# i — hammer* — todgi — a del li 



blachimnh supplies. Catalog $1 
IraFundled lint order). Manktl filaekimHh Shop, 
7B36 Canfienmurg, CfonemburA, Ml 49317. 

” ENERDY saving 



INCRLUl Height I beta I Is 35t. Talt-tlR (30016}. 
fcw Md), LouliTlIla, Kentucky 40232 



PHTIICU. FitntM HqwHetUr, Qttf.. 40, P.3. 165, 
Western Springs, llllnela 60654, InlrpducKxy copy 



SPORTING GOODS 
A EQUIPMENT 



■QOmUHU — INCIEPIHC RETWNE E idling 
■pert, FREE catalog. 36 datlcni, bosks, 
BpbmtTthfMtTI, 305 Park, Monroe, LA 71201 

AtCHERf Luwnst Discount Prices, All lap brand*, 
flntfert Uilftped *atnt day i ■calved, M0ftl)r4>acii Au#^ 
antes. Worlds largest Supplier. Free catalog, 
Andarion Archary Cafporatron, Cried ledge, 
Michigan 4M37 



BATTERIES, GENERATORS 



METHANE, WlHB. Solar, foil cilia. Fhjoy fna 
htft A power tiDd lor energy aocydopeflla. A Net 
ol mfg.. coats , spec's, do AHenult Murcei flf 
energy. PKn calaldi Of Pino*, books. A energy 
Saving devices lor the da-it-yHirtdlfff. Send $460 
to: {ntfgy Service, 14a Hdjhay Ay#,, Nashua, N.H. 
63060 



WOOD Stove ■ — Weld your own Attractive Hlgji 
tfficiency Stove. Complete InitructlMU M 5ta 
mrU^lf, 15654 Virginia Ft, Rd. N.E., Feullta, 



SOLAR N WIRED |KD(IDH CLOTNEt BtTCM, mt Ifr- 
d»r Cardan. Fresh Vfgotabias Tear ‘Around, Ea*y 
Flam 43.00. Guaranteed! DadiHi, 9214* 3ha*ta Way, 
K ijmitrr Fatli, Oregon 97501 



CONCERNED ADDVT HLAT LD*I ntMff TOlt M*l- 
OENCE OR CWMEICIRL BUIVBlHCST Sand Inr In- 
formallva booklet whfe.ii describes principle* dKlllltf 
m modem Alrllun bulldliv diilgna, $4.w. northern 
Techno Icglas EmliwnrJng. Boa 73915, Falrbanki, 
Alaska 99767 



R-V HITS — FUNS — RATTEHPK ~ Campers — 

Trailers — Firth Wheel* — Vie* — Co van — 
Untortiame*. Simple construction, tavel R-V Kit*/ 
Equipment catalog ll.tKl, Glen-L R-V't, 9152PM 
Hotedrani, Btllfluwar, C* 96766 



IWtFUJS A.C, CfrmritOr* 116Y„ 6DCT. CftllOg 
$2.00 |R«fuo6fbit}. Bor 3904, Lae Vagst S9636 



IHBFNE Oanaritw 1256 Watti, $2W Foitpald. 6th- 
at Site*, J! Endarprli*!. Bpk 693, tahkoaD, 
WliuniJfi 54902 



UVE ELECTIICm. NEW NASA INVENTION. HAWS, 

406 W. 4th, Odeiia. Taxai 79761 



NEAT TD1IR HOME FM $46. Energy Quid# $1,56, 
Energy Institute. 37 tie mil loti Street, Boi1u*l. Ml. 

02125 



BOATS, OUTBOARDS, TRAILERS 
A KITS 

lUnm — FUU — PATTERNS — FRAMt- 
FAt$ — H ite rim — Werld'i txrgeit titglngutl 

— 300 "Qnaprr" onlgnl 4‘ — m J In nbarglall and 
plywood etc, FDWEUuKTl — Inboard# — outboard! 

— Jat* — tluliait — Saoelflttiera — hydruplann 

— ruiMbaut* — UlLIMn — Dayialldre — niilir. 
Uiltri — Mfftohieiltrt — {XfiCU — CANOES — 40 
modili} lOATIUILDlNE MATEhlAU — HirtTware — 
Fail eh lug* — Sill* — Plywood — VEEtAL iEC- 
filON on FJKlELAtf — rsiki — foam — eporlai 

— mat! — Cloth. Cefelpguae $1.00 (with fioet- 
bulldtr 1 # Guide 42.66}. CURAttAFT — lfrP — 
Agualana — Tonawanda — NT 14150 

KVAOt — tUOD — PUIIt — Kin — Rittenti 

— Mvlerlali U medel* In AfrargUis — plyvnood — 
canvai — Gatataiua* with "S»ttnilld*r'* CulO«" 
11.00 — CLARK CRAFT _ 163 Aqualana 



Tanawinda 



— NT 14156 

""•o at "flaw . For Bnwt*un « cauiu ta.oo 
Naval Architect, Bus 2551#, LaHUbri, CA P0631 



206 POPULAH MECHANICS 



ENGINES, MOTORS, MAGNETS 



REWIRE Car Animator fflt 1ID AC. Plans $3.06. 
Swaatt, tea 591, Tltuivllle, Florida 32746 



REPAIR ELECTRIC MOTORS! fiENIJtATORSE ALTIft- 



NATMSf Delalla! Mottaqulp. Bor 72Bfi, Kanaaa City, 
M1*s#vrE 64113 



GRAVITY TURBINE, Fund inning wtthoul Cat. Ppw«r 
Cara. Send $|,» lor InT^fiavaUen 6 Drawing!. Eddy 
Seballpi. Aparledo 2577. Crises* IDl-VenMWli 

AEWND JUNE TRUmflMERS for any vetEBra! 
Manuel show* hpw. $3.66 CuaranEeEd, lla nit, 0pi 
49S, Great Neck. N T. 11622 



TOOLS FOR SALE 



UNIVERSAL Wrench. $4.9fl. Lakewood 

Lid., tea 9026-W, ftann, Nevada B950T 

ALL-iH-DHE WRENCH. Adluali aulomatkally H* to 

i l/UV r Halchat Ilka action. Chroma pleiad *|*«|i. 

uaraateed. $3.95 pCHtJUld, While Mountain Cfrt*. 
21P Adam a St., terlln, N.H. 035 in 



CEHTUL NEAT FROM WOOD1 Wood-burning ballan 
heal whole houaa, ylaW tmt watarl Oaltll*. Teblaa 
Corporation, Bea 999, Cun way, HA 61341. 

I MWU Ht V#ur Fuel {ftmaw. 1*11 *hqm tou |M> 
Send 33.9g Id. Ca* Saver, 17244 Barbas, Fontana. 
CA, 92335 



HaatCu, hf 5. Bur 432, Staunton, Vlrglnfa 24461 



HOW to crh with riling energy «*t|T ENERGY 
MANAGEMENT DECISIONS pftrra Drsven dDMar.tavliic 

lolulhMii monthly. Sample copy $2,06, Rtl 
Publication!, Dept. MC, ter 943fT Phoenix, Arli„ 

B566R. 



tAVt MGNtti Can Th*rme**tback Pfih* $3.30. 
Joyce, Box 41454M, Chicago A«4l 



SOLAR A ALTERNATE ENERGY 



AMAZING f oread Air Wood Heater: 
Fuiosce or u*4 Alont. Flb*rgla*i $t 
to G.OOO Canons. Write, Ho* 3, 
61677 



hrjwlamaKl your 
urate Tank* 160 
flection, IlltiwJt 



[Caetlnuad « aait page) 




SOLAR A ALTERNATE INEROY 

lEHUHri ftm pncrilif M*ai 



PltPittE rbt TNI C0H1W $OLA* BDOME Slid 
$blar Enniir Hpit. Baa irfllJM. San Dlege. 
tA 921 17. 

iLH TRACK! H( IQLAH COLLECTOR! wends Mail 
Efficient Sytlem. Send for— FUni/^jfU/Complrtt 
unite Ron Solar am i, Medial, Washington 

IftUt 



tMCKtV iHTtSMTIDH — Bonk on Alcohol, Wolhr 
an*, Elaclriclts & Solar Systems for HomtuTa 
Energy Production. $2. AIE«i$y, Hi. 2, 8«a 43. Sen 
Marcos. Tihji T$fM 



Hatting with Cully Obtained, JMxpInilwt 
Materia H. for PlMU fluid $4.00 (a= Minor, 5401 
WtiE Cilodi Drive, Franklin. WlSconim 53132. 



0*l*nyl, P,0. Bo* 






ioi ienw, California 93*35 



UV1 mQHCV! Hail Water, Homo with Solar 
Complete M*ndily Ctwary* 9 1 Plan* gov- 
ernment Suhildln. JOLAA NIATTHI HEWf LETTER. 
Viar M.M: Monor-Back guarantee, 39 Whippoorwill, 
Bethel. COfinaCtkut 0U0 1 

HAH — Solar Hutif foe Liu than I) Total, 
Plan Colt $2.50. Can, HI. 1, So* 1W-C, Cochrane, 
Wl 6*622 



HU| Ufa TEST four emu IDLil COUECT0* 
NASA engineer writes manual simple enough fur 
Klntf fair projects. S and $4.9fl bi 422 Shadow 
Crack, Seibraak, TX 775M 

ULKiUr*! UU| MUTtMl (AHLHt 
FVU. Una of Solar Hailing Conipopepti, Including 
Sun-LI ErR (llizini and Tubes, Order all Materials 
Irom Mt fleuroe. sand 12,00 tor Citilog. solar 
Components. Dapl. M. P.0, Auk 137, Mine hitler, 

Nh Hvapihln WlW 

b«ei van ntD tTOfE hui tucmtieim if 

tUI SliripUi Wood Slope Powarad EJeetrieaJ Ceaira- 
tor. Ai«n*l* with loci I par li tor under *100,00. No 



Machining or Welding. Plana., Heturii, I ml ructions, 
$10 W II J, flrpetiur* of $|«irrt fngljieo and acccssu- 
nei (3.00 US. STEAM KWH PADPUtH. At, 2, Dc-pE, 



Hi, KDihhflflcsnj, Muscurl £5692 



IQLU Window Therttnjajrphnn Sates fuel Casts. 
Construction Plan s $5.ao 2032 Park. Baltimore, 

Maryland ji2i7 

MILO e M etric Auldmeftlle*. Woodstmai, win*, 
mini! Moral TECHNICAL cat ALDA! Lindsay, Box 
IfclH. Oiadloy, ll $01113 

MIL* A IdUN want HUTU — 40 Page 

Instruction Manual With llueormts 3*. 00, Sunwise, 

Son 1433, Ataman, Colorado Si 152 

SHJU (Hi ■ fit Opportumtiis Htport— li.OO Sail*. 
I action Guaranteed, William Bract, 6225 EuelhO, 
nterthridie, C1M1ur.l1 91325 

1RM SALV tUUClUY— your guldt in Hit loddik 
Iry! EMiRiMI Current Technology. Lists Manulactur. 
are of CreifiEisuui. Pool Heelers, Comolatt gyitims 
and More. $t,25. imtehnatibhal sola* 
COUItLTJUFTt. 177 MleEkiugil, haw York, N«* York 
I MU 



HOWE HEATING, FUEL SAVERS 



"UK" Heat — Born olid Crankcase Cbi/Frea 
at many service Slaliom-'lo your Hann-Hurtt Stove 
Iniepaniive, last to Sul Id. FnitfdetiDrts . 0. 
Undell, 8 m 46. dak Part. Minna iota 5*457 



full OIL SAVE 111 OJlbuntliB additive saves 20% ! 
Forrnul*, Ihstruchurti $2 M. CouroMt, 5133 Fanrhlll, 
Philadelphia. Pi. l0l2D 



WO OOl T OVE/TlR I WOOD nMfiutr. flu yi ru, safety, 
■ cm 06'1/Qen'U. *2 50 putpald. McM Publiihine, 
3$31 SW 57th, PortlHHl, Ort|pn 97221 



HOME CRAFTSMAN 



TJHNIHC tgUMd: Cherry, Mspla i Ash. Hrocnu^e 
50d flpiundibla. Cryder Creek Woed »0ppt, Bek 
IB, Dept PM -2. WNlUvIM*. HV. 14697. 

tHH UTHt tWH kCVJtt — %ttv Td hlH — 
Plans $7-00. Manhill WowfwertlnE, 2629 AjilceH 
Strut, Hilirer. Hdv» Scotia, 83K J 

nitTtVE Fun BulhtJnf Child’s flirt, Changeable 
Cwnblfiallon. I ntlfutl lent $4.00. Bor 166, Turlock, 
C a Wo rm 3 95360 

WOOD! 40 varlfllfi Hirdwhodsf 4000 lleilM + 
Woodahgp Twit, Supplies. Kflv, Hardware. 152 page 
Will Anniversary calalag. 50t, CraHi.m*Ji. Dep). 
AX-20, 1735 C»r|Tand Cl.. AddlloM. IL 60101 

PICTVAt Framing Supplies — Save 50% rnaklna 
your awn Irimes. CatslM *1.00, Japs, 12&PP 
Sevaoth Horth, Hopkl ns, MN 55443 

eroiLDi lai best caul 0c t Three Mindt, flfli 
pagss. Every Topi Supply, Michlna, unaginabls 

S i 00 Refundable McK.llhBso, PW2BQ Jdhnipn City, 
:.y, L379D 



CATALOG FUU-fllH FWNITUAL PL AM — JIMS. 
Refunded wJ|h tint order. TradiUenai Early Amgrr- 
tan. dtar 140! furniture aeiiens 1425 ihejmarv, 
Ocpr,. CP-BO. Cvamtlun. Illinois eOJDl. 



» UHU1UAL PATnttttt PvoAtlbla Wooden Clfli, 
Navellhn. Plus "Shop flacrelf". Calf $4.00. 
ACCLKT1, 374 ftbilmi <P-2). Topihaid, Mm. 01913 

•vili HijnivtRl FhHii Dlaoiay ftthm. Ipaolal 
Llihllni Ertcourflcas Crawth. Fun-Pnihl, fllunrUHi 
53.QO. F loragiow, eon 1234 , Taylen, South Carolina 
2BB7 



BB1EA " Steps' ' 10 Aotunte Stair BuHdlOJ. $3*0. 
"SteliDullder 1 '. PO tan 1912. Peat Fatli. Idaho 
B JIM 

nil mm Tool Citakof, l r OOO llenu peine 

Wkslmli! InEematipanl Curio Sltaepe. D-64 B41 0. 
MfiunlaFndale, h.V. 127U 

build Tour emt lathe Irom oig car peris, hen 
12.W Fret luppilfflrtt «F money meMn« pralKla 
Included. Lindsay Ncrth, 8oi 251, Cnvllli, 
WashiMgtsn 9HA44 

MOM PIHIIHIItt At EASY At 1-2-3 wittl tin 
laniHii lei I ice II proem atclalintJ by crelttjnen 
for over 50 lean! send for In a Facts hooklat and 
rilaloi of wood Aolihlni luppllei, Ganeral flmUits, 
ftn iJj&jp, HiiMeukea. wt 5HI4 

UHIBUE PLANS. Toy OieiL Taisia Hid Chain. 
13 00 BOUT «BAIP, $1.00, NEI bruChuN. Wild am 
nml lM, BMC Fast K*ran, hitiali, Arlioni IVI22 

CALIFMHIA NIT TW — BuFW tW $1». Alto 
Pumps, fj tears Haatars, Hydro lets at Olitrlbutor 
Prices. Com-pnii Blueorlnli, Instrucllpa Manuel — 
17,50 Tubs. 9« 2251 LB, A abb HI Ida M, Minnatota 
55422 

PLTWW* Muvtum Pirn - iMlhKUMS $1*0, 
DUft.-E-SHEL, 6002 Pr atria. Middleton. Wlitojiiirt 

535«_ _ 

mOHN IEUIB CLOCK pFanil OeUHi. Cuiden. 
11321 it S econd- Beiievuc, wa. hoob 
HOW To Make IOC Deroupiga at one time L2 
Pages, easy mitrvclluil. $300. Jay's, Bur 442, 
Kennnaw, GA 3GI44 

■UILB — stene stand — BoahiheH M feet, 
Inn one pieca plywood plus trim places, Cemplata 

S ians and instiuclluns $3.00. Patar Mortsh, 
orvayceva, Middle toad., Pi gal, Bermuda i-OC 

1*1 PATTEiiTl. Gilt I. WweRkl, UUM wlrnhnl I li 
plus "Mat* Wonny Jig flawing-', inly $4.M Prapel* 
1st- Class. MlStifCrafl 25M, P.O. Bor 631. Perk 
Ridge. Illinois BOOM 

CHU ptaaa, lull ii», $s7ofl. Furniture plans, 
Mliistralad oitenlne It .06, Hafundad wilti Aral order. 
Williams. Fine I umnu r* Designer, P 0. Bor H», 
Newport Haws, VA 23606 

bUftim Tti>ie rtm tfl.oo PeitHig 37i^w, 

Infu^matlM - Photos 504 ttrunripblf With OrdWR. 
Andiri Dasljns, Depl. PM, P.O. 8 dk 671, Garner, 
Nunn cerpimi 27S»_ 

itt iifl 1AW PATTI AMI. Full fill T*je f WMNlNL 
Leltari, Blrdhouifli, Shelves, Animals, etc. $3-OB 
r.pd. 1st class. Haytt Patterns, 9F Willow, Woburn, 

M«. 81801. 

HICK Of FflinSTOHI BIAUTIFUl WELL EACIHCfl. 

Use inexpensive cUesItr with our realistic molds. 
Enly dlrKllem. Write- Crltmoi-tf, 152 Aim Lena, 
Hlcuulllt. N.T, 11601 

OLD TIME WPOPEN TOTS- PHns Ind COhtlriKtlon 
Del ails lor 20 Imaclriitlva Actlen Toys. $3.00. Coast 
PubMtlTleh*. Bor 223 r Shawnlgjn Lake, British 
Columbia, Canada VOJt TWO. 

Iff PMm. Eeiy, PmitablT - LliTaiBtr Chfiltopner 
Mlcheeri. Dipt, PM?, 191 Ala CrirCn, Seguln, 
T dr, 71155 



CONSTRUCTION PLANS, 
BLUEPRINTS 



PHOTQtBAPHIAI! Jivf Mprrtv, Dirkruum TlflWl 
fluMd Tour Own PrulesllDnel Ouallty Paper Sale. 
Amiiingly Easy! Unique, proven design, si.-nphhed 
Canstriicllen Si If -by-Step, Foblfr&iif >ltn! $2.80. 
Page Olviriily, Dept, A2. Uo( 961. fliabrouk, 
Maryland JCSOI 



HOME BUJLDIMO R 
REMODELfNa 



ARCHITECTURAL Consultation, baslgn. drafting 
$a/vjca> thru U|H. WflU; Pinu AKhllectS, 34^14 *7 
Slrael, Flushing, flew York LI 372. 

Him imWATie HdN(l~B4eulirul Creepihwjft 

Design 1. Culs Heating and Cabling Bills LDD%. 
Wrtle: Tsrras&l Syilimi Ik. p »D 2, Bui 416C, 
Hewtpn. hew Jersey 07860 

CUT CD IT . Don't waste! Finishing kacrdoin? Cat- 
iiil h nw mir.y THIS? Pln4liT Kit conttlnl new 
draltmg material to work efficiently, Free Inlcrma- 
tlen pr eompleta KH ppd. $I2.» Inslrtietlwu, Satii- 
1 sc Hon Guaranteed. Plan-Kit, P.O. Bur 278.. Montvila, 
HJ 07645 

LAV your men $T$NE - easy FODlUTill Method. 
Inslrucfiwis $2. fltPnnhauM Stonaworkt, M. 3, Bor 
244 A. Salem, VA, 24153 

BA1EMEHT WATItPBOCflAa- Slue TTio-uiands-- 
lE r l aAky to <Ui K ycurseil! Vou can hava a dry 
basement this spring! Slap by itep method for any 
wet basement problem lit one easy tp fulfpw book- 
let. Sind 13 95 Check nr WO W- Hayk Co, Inc.. P.O. 
Bos 14361, Philadelphia, Pennsylvania 19115.-- Pi 
rislitinls Hid 6% talas tat, Allpw 3-4 weeks 
delivery, 



SAVE 95% . . . SIAUNTEEBirt Inttalllrii Dvar- 
hnd Light Fliturexf lava id least 99% el Cdfl pi 
Hiring Electricians to Initall Wall flwfutiei in Ula 
Convartlonil Winner. L?n publicised Method Hequlrti 
np $pad a I Skills. Bmuih FREE Copy «T Cuirintaa 
ur Send $7.95 to: SWITCHES. P.O. las 7|6 -A2, 
Englewoad, New Jersey OTflJL 

UT lATClT HHDlRUtaUHB HCMtl 1 H rDBHIAT I DH I 

Two new honks, menuat, hlnuprlnts Free colbi 
tHKhurll UndergrdtiAd Homes, TOD Masonic Building, 
Dept. PM-C2, Punsrawth, Ohlfl 4 5542 

PLASTICS 

CAITQLITE Liquid PlMlJCi. Crystal dear, colors. 
Far tailing, embedding, coating, Nberglasilngj In iiw 
dustiy, leberithrlei, eratt work. Reproduce your 
designs with our mold mUtarieli. PTOfltiGle, itlu- 
stMted CPteleg 11.04k QUTDUIt, Depl. KB/PM, 
ten »l r WsodatKL II. «HHt. 

DO rr YOURSELF 

FILE! — hqhu tMMPtHiM Tor irffatRiarien 

lend $2.38, files,. Bon 256. Ashvlll#, New Tort 

1*7 ID 



WU8IM ALDMIHUM and "POT METAL” ki easy 
With LUMIKLft. for Inrornialiiin — 5J.JF tPi ChijuL 
HP AlumlMhilfiS, P.O. 8bx $17, Ob Land. Norm* 
3272D 

MNDM TV MPlIlf BOH . . . Til Mif turn 
, , , Guirintud. Writti PublhcatlDne, Bob 5179, 
■ill, CA 82631 

PERSONAL Federal Income Tax. Condensed In- 
etruCtKMt, Ei mpll lied Slaps $2.50. Teg pemphlet, 
P.Dl Box 703. lnetnygan. Wluomin 530*1 

NWU hie TAPS. $ 1.75 eKh. FMte-crsiis, see 
1992, flaglaaw, wkhigen 4*605 

BUILD HTORAOLIC LQfl tPLimi! CcmponeM 
Sizing, Frame Drawing, Circuits, $4.00. — CPC. 
Bor lOfi-C, M*r*n Hfl , lllmoli WL53 



HBW A 



iHginieef DeiiBn hr Bridge 



acTDlk ydur Own Jtreem tot fikNint, Tun, or Motor- 
cycle Metis all wllboul Wertlng yeur Feat. 
I nil ructions, Plans, Pltlure*. $5,00. EfOlKnfl. Bor 
379, 5t*y1an. Oregon 17313 

MR. CradlL Piobltnul Don't give eel Help 
Yeursair, only $1Q DO Hill get you $l«p By step 
Inlcrmatmn that IWorkt. Randy Armtlrong, 6655 
6 hui, Brawn CH|, _ Pileli, .4*416 

chihrv ciwiti inn iiedt — held htnifl. 

ous tDmblng, De-il -yourself. Biushei. fiberelise 
rods. KisiSiilles, illustrated (a take $1-00 
Chimney Care. P.O- dog 426P, Ceventflih, Verm&nt 
05142 

IH-EHdUHD flwimmJng Pul Alt — Blue-prints-— VbdH 
Lifter — SNje-wm u— ikimoier— Ftttet— pefflp — ai l **■ 
lerlali hecesury fur CHistructlan — Except Local 
Materiel*— I & r i 3?‘ $1,S95.W— F0fl r Cheiwlck Pool 
Seles Inc., ffto 26, Chiswick, PA 19024. (4L2J 
J74-64M, Ceil csllert. 

FIREPLACE and flue Cwistruchan. How Eo Con- 
UruCt. Complete Buoklet, Dlagrimt. $4.95 
Creations, P.O- B«i 1523, Morion, H. C. 25752 

HHIUU TOTUL' Accessible, Versatile, Simple. 
Flint $1,50 SflAE. Jldiirura Ehterprl(«e, 35 Werner 
Place, iaraaitown. N.T, 14701. 

CONDO t HOME dWNEft* IHC*FUE STOtitlt 
Elly to Build — Free Standing Garage Locker. 
Inifrpctiiffi Drewingi, $5-00. F#v*rwturas, PM-l, 
P.O, Ins 1123. EwinitM. 11 Urals 64204 

BA1EHIHT WATEBPADOFIHI — BMR^Mtlp pro- 
cedures revealed for the First time by AiderlCb'l 
Feeding Wilerproohiig Eapert enables you to save 
minimum f 1 900 on normel cot! tor avenge Hie 
hesemenl. Send only $4.00 tor 49 Page Manual in: 
EDS IK., 2520 Brine Rd.. Akron, OH 44313 

t LEG TftDFLATlHG, Complete emaleur's textbook. 
All metals Llectroplaie metiMlc/rwnmeUlllc item* 
$9 95. Detain Pne, Tropic, Bbk 95-P3, Palm Bay, 
Fla. 3290S. 

HtaiECTlOH TV , . , Convert yaw TV to project 7 
Fw! picture , . Results equal Eo $2,500 projector 
. . Total east Less thin $20.00 . . PLANS A LENS 

i 16.00 , . MiustritiO iRformitlwi FACT . , 
tacroccmSe, Washington Crossing, Pennsylvania 
IB977 



TURN TOUR IDEAS into Patents, Step by Step 
Preentore used by Inventor $3.00. R.A. Smilh. Bai 
361. WHeome, N.t;_27374 

TIRED cl fliyihit profesiional frame 1ST v Du can dc- 
it yoejriell with the Ell* Picture Frame glm. 
Clamps 4„ 6. t slrthd framet. ClJfflpS All tides Itoiul- 
Isneously in 1 to 3 minutes. ClirneS frame tor 
stsmn cr Irani Urge 11 twelve le*t Adfuili to any 
site lai totonds yr! fits In SAIrt pbtket iullslactrun 
guifuiteed. 113.05 postpaid E l Clamp Carp , I9BD& 
W«(Speckef fluid, PelerstMirj;, Virginia 2^*03- 

"DBSWush" OtllEldtisI Build ypur awn Trip lor 
$5,g0. Punj $4.00 BdR 80871, Seattle, Wsinlngtdh 
9*109. 

UFHOLSTEfllNG ItlFFLIEfl, FlUrtca, Vlnyli, TflOH; 
Cane, Intlrudlcn BoafcS. Nee Citildg. Jim Olddy 
kales, flsc 303 J7P. ctKlemtl, {mle 35230, 

IJUOLIHE ADDITIVES. Cfimbutilan/Acdeleritrpii 
Impraver, Dry flat, Anii- Knack, Carbon Remnvar. 
Nothing Myslerleui Oommon, Iniiinenslve Iharadl- 
unis. Wipes $3 flaa-Add, P,0. Bup 1755, New 
Britain. CT 06050 
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DO IT VfHJRSELF 



miNQKB VM.IUITID (IMrtHJTT. IHPTL1U 

ujl rmi, tnuLu, uni. modular. chi £7h[ 
543-3555 v mu fl.oo bok n* 7 &. 

ft« Ot^o. CalHunUa «!» 

tLU! H*hl you* Wi In minute* irpfti 4lK*Mt*d 
malaria L Him. durable hHri for woud, metal, 
plllllc PTBrtfl lOffltUM f 1.00. TAC, bn 141, Hemet, 
C*. BJJ43 



- tciHJLFW Ainu::; Magneti — 44' 
Diameter, HiKHtredi m im li Home and shop. 

C OO per Bonn Udk», 1557 7U llittt, Santa 

ka. X*W, 90491 

FREE Standing fireplaca — wood Burning, Under 
(30,09., Fit) rttl ruction* — a Hwrt Wwt. (2.00. 
Fuel, P.0, Bh 2S. PorUp, HI ttDU 

«T Htatiiw coil wit* Hw Matted, ou ennfecaia 
OH. ie*yp*«uy4 tj do. Sand 33.00 for Ottilia 
Monahan i Sen*, P O. Bon S„ Cirmd, Nw Tor* 

MBit _ 

sitU Scab HAM Family HHMII PI A a H.H. 
UfidwiTA 6 <m 19SBP, wtoftfla, Kami » mi 

U Hf ilH LdiMft tfMfc tb. HR* &MJ1H 
10 ( 1 . KIM u. Flrawood. R.O. floe 435, Ijwtini. 
Washlnriol MJ10 

POttn ii« ftavNeUI Mafci I «r pan tiwutiold 

Products for fermlfllt! Numerous lormufa! only 
12.00. Order today. Tayiai, 3144 Ceartland Ava., San 

JpM, CA 95125 

ELIMINATE Hated TV CtmiMnleii! formrl 
Irttall "A I IT. Family. CoMplvt* K«l (5.95, Guaran- 
teed. Box 61431. Seattle 9*t« _____ 

1UTE1UD Frames, OttaiYid pLui 1LSS lor HUU- 
rib I lift Mid tnalriretroni. (UfftANO, Bon 910, 
Cirbtrry. Hinilobi. Canada Mk QMD 

photo ntvufTonr vo¥«~*omeanb beumbim*. 
Professional plMtnftraphtr 1 ! flep-by^stEp Instructions 
ihiw you ho*. Nmtd in cate of Art or theft. 
Supplies IdersMI'kalion la police, ownership proof 
lor insurant* company. special safekeeping album 
flora* prinli Jfld slide i. Send SID. 95 today, VC and 
Visa e.L Smart Sat, 225 lari 1 7th Striil. Santa 
Ana. CA-927D6 

BUILD hmriul Air Cnmpreiuri From U Id tnOHnw 
rhfU'fer Engine*. un Hundred*, plan* — K< LIU 
Vaifedsfrllt, 43? Houston, Ambler. Pennsylvania 
19002 



REPRODUCTION MOLDS 

RUBIER, Flbtriliii Melds lor Ornamental Con- 
crete [Bif-dtuiri s, pumeri, etcj 



From. Free InfonTMtimn, 
Rapldt, Michigan 4*25 



Over 900 to Choate 
Plycrete Mold, Eli 



ARTS & CRAFTS 



HATE figurines. Planuss, candles lawn rirna- 
rntnt! Mold I, platlortrifi Jut*, liquid ,'udbrr. 
Sample and calalneue 2$f. Wnnley Company, flout 29. 
Peoria. IHiMli 61S50. 



"getting started in stained Cl nt“ 90S. 
Whirtunore, poi Wftvr. Harkovtr, Mm, 02339. 



*1 AIMED CLASS Cstatog-P Send so 
plies, floo-hs. Sayletcraltj. 171 Main 
new rent lf»6d 



;, Tools, 3up- 
Streil. nyacX. 



CARTOONING* COMMERCIAL ARTS 
A SION PAINTING 



LEARN, Cb rtMnhnf, Fun ar orpRI, Cirtooninj, 0ai 
TOflM, COlpmlO SgfbdP, CO, >39 33 
SI EH Palrrt^i Learned fll Hnm?. Ht» SpfdBi Tal- 
ent heeded. Free Proof, Watson's., ftilllrps, NebrisNa 
6B965 

EIBH Painting — Easy melded. Free calilnjuf, 
Kaufmann Company, Cent erlqwn, IHttOuri M0t3 

HOOERH Cartoonlef taught by null. Write lor free 
Brochure, dartoqneftmi— BPs 393-2B, Orinford, 

CWtn. 0M09._ 

19 LISHJN earteonlne course, Cirloonitl't Maea- 

rirlf, POHl » D0. Harlmart, 0 O r 30397, UlKdln, 
Nebraska 68503. 

CARICATURING, CARTQdNIMG! Earn mrnnv now I (in 
d'llarenl prafesilarul iliustralad instruction book! 
*3. K. Harris, P.&, Box 15fl7, FortUnd. OrefoP 971Q7 



MOD ELS — CARS — S HI PS 

TRAINS PLANES ETC. 



BUILD mifteum-qiiallty s-tup mode Is, Bun modeli. 
doHluruse room ie|tlnn, 19K Model Citakw 
Features complete Fit*, fitiinj;*, plans, cnnstrucllon 
malarial*, loois. "tftw-To" book*, flh paees. Only 
(100 j*mei llii* i Company, Dept. FH, Route 
IB, Dedham, IU 020W, 

' Muml AUtfUNCt^— liucT citfiai. s^wTsei 
H inufHlurinf Co., Inc., Hentemma, IA »17ll 

CIVIL HU ktodal CAWOH PLiav tYuTil Fr+T 
Green pwzfl, Uox 092, Shtllmjr, Tlj, J2S7* 

EARip CONTROL! Airplanes, fiqali, MdlprtytFts 
Hihciipteri Supplies. Olseount C*lalp( — (3.90 flti. 
lundih-lei Updelen Supply. Bok 7195,. Ftenliemery 
Alibi ma 36107 



SHIP HMEL Mite. Plans. Flrtlnii inm our own 
Wptlihpp. flj| llluvtrftHl CaUKrti (l.M, BluaJatBtl 
Shipcratferi. »v Water (treat, South Henrtili. CT 

«&__ 

LtVf it aim anglha UK, Untie, itallMary, Ml- 
Ini bear". Brnleri, nitlMi, Fpaclruthu modeler'i 
hobby. Calaloc *2, 00. HP* CantircF If, TonMif 
Hew tort M71P 

KITES, GAMES* PUZZLES* 
NOVELTIES 

"l-YI U* BUM £XtfA 4 Hllu 4 Jltf". Thli 
(Ipfin printed P" Iptfr by fitteert Inch Bumper 
dinar. Tm lor (3.00 nr Sli f w tiJU, Order from: 
JDMi Nnvetty CO . RD, 3, &Ok WA, Uunl. Del. 
IMHO, 

bsuhiit * >imiDfn Aaroaai oh — nap tour 
guifdlii From Tallbng tou Thou M till" Fishing Aid 
Huntlflf laleil Only f3.H Postpaid . US DnJnbutqrs, 
p, 0. Bel 10741, mot. PM, Blrm.hilLam, Alabama 

nn, 



MAGIC TRICKS, JOKES, 

VLNTRlLOQUfSM 

mmiLoouiiH/rucipeu! titiiof u.m [Reruno- 

ablef. Maher. Sox 42#H, URtetnn, Color«k SQ1M 



FRFir World's taedne Nrwilty Cataloe. 1«W 
jqke*, rncM. Sci«ke, sports, lubiies. 
JolwrtwwSmrthTC'lO, ML ClMMM, HlCb. 48043 

nMM UHK Utlkf Sfrt . Tame day Bento* 
wc subititule*. Fabulous Mi fit, 3319 E. diarlattwi, 
L4t VtflBA Nblfl 83104 

■UNO HEW FUN CATALOE. HUNDREDS OF EHFER 
CIFTL filKMICU. AMO HOVElTUf . HMD 2» TO: 
FUN ^ACTORT lift, DEPT, Mil, 41 SMHH (T1IIT, 
EHSLEWOOO. k.L 67411 

VENTRILODtlilii: | earned! Oetsils ,504. l^mi>L 
Hirli, Bos 5U. aeaufort. South Cirolini 2«02 

rilCI (2.00 Trick, Huge CatlMa. ail 504. 

Abracadabra -M p. Scotch Flams, New lersay 97076 

VAMinilHI LiufKlmm. Easy fUfic Calalu, (100 
Credit Ceupdft. All ter (LOO, Elliot!, 212 Adelaide 
Street West, Toronto, Canada M5H 1W7 



HOBBIES ft COLLECTIONS 

COLLECT MMitenr Medals, List 504. Vernon, bdk 
3S7 PM. Baldwin, B Y. HS1D, 

TEJfAl FUfttfton ev te ur rou* sample A Price* (3.00, 

Boot 15392, Austin, Tfiu 71791 



COLLECT Ml hi ary Filches. Free Catalog Emblems, 
21242B-8 Hamilton, Newport Metre, Virgin' a 23602 



ANTIQUES, RELICS, INDIAN 
GOODS A CURfOS 



INDIAN FtdiCi. Llel 254. Arrowheads (5.M Docan. 
Folsom (10.99 esch, 0. Secrist. Daerfteld Missouri 
$4741 



OFFICIAL Guide tc Anlqlue*. 44B Faies. (6.9S 
Likewourf Ltd., Bex 9C26-A, Bern, Nevada M5Q3 



STAMP COLLECTING 



1 10 tforld-WMFE tot when ordering CpIoiEuI Ap- 
prswal!. Jey-Un (limps, Boa 176-1, Chittenansu, 
hew Turk 13037 

W ■TFFERtflt FascFlUtlreg Turkey Stamp* Only 
256. iAfljIts, Only.) Goltath, Y-J. Bethlehem, New 
Htmpsblrt 03574, 

PlltHYl Approvals! Rveardrasi cataloguel Kloster, 
41 6-4 52nd St . San QiTRP-, Cali!, 53305. 

tot DIFFERENT Did V.5. between 1»1 and 1134 ■ 
(100. Ed Roush. 423 Sbapard. Manstleld, Qbla 
44W7. 

IM OAltAIM — 23 Utte ran( Air Wat It (IJ4, 
with Beauliftl World Wide Approvals, (tamp Center, 
henna bunk, Maine 0404 3 

■ BEAtHTAKEHE Bnutlful. 50 Differ ml mint Mom- 
Cb piSliKiil* cammemgrotiifes only (1.S0 wtlb mint 
tempi ere set approvals. Paeuda, Bax 1 12F, Sidney. 
Dhsn 45345. 

II ■ I FFEREMT U.3. Wrmtll rtempi worth war 
(ljDQ Only 104. (Adult* Unlv.J limit One Set. 
Wenderful Lit! t included. Little* an Stamp*. Afi-1, 
LHtFitpn, New Hampshire 03561, 

Me BR I hFCS y-n .i : no p.clcrij! plj$ world w.di: 
approvals, Cap!, Shaw's Stamps, flex tn. Ocean 
Pam, Maine 04063. 

599 DIFFERENT Slamps, (2.99. Smith, 5 DBA 
Brook!, College sunut. Tax** 77449. 

TREE: 32 Pace United States and Dulled Natrons 
price Lilt Shelrgn. BPS S10547C. Nprth Miami, 
Florida 3516i._ _ _ 

71 DIFFERENT US Fr*i With IpMAlt. Princess 
GL^Stumps, P.0, Bfli 90L Mishawaka, Indiana 

CANADA Ten hale CbmmemoriliYt! 304— Canadian 
Approval*. Harley Etoardnuit, Little Valley, New York 
14755 

MEAT Gift tree with 1st purchaae — An* United 
Stales approval and wint lift service. Send ,t5t 
for handlme. Th* Stamp flpirtiqu*, Box A6M, 
Wh»l1n|. IIC 09099 

TDP» ISO ftpufer Pilantf Stamp* (all dHTaraotj 
only 256 Mystic, Dipl, RSI, Clrodtn, ffew Turk 
13314. 



I1UU STAMP! le and u^, Minted in tKWM. 

notr I TAMP C 9 HFAHT p.o. It! 100 -P. lima. 
New Tort 1143$, 

«• VUM Cud ntieeti eiRerewt UMted Ratal ever 
Rftv year* &|#-J56 wiOi iHirovjli, iaiuri, Box 
ClKf. Naw ft ached*, Mew York 10S94. 

MI Wertdwlde wfe, fem mrovato, Fmlioh, 

i«t 4 U- 4 . Mhim Gm, iii. •absir 

FBI iu. « 1 j» Stamp 
mum iflletR, 



Order 



viw liujts. Com- 

— , Airmail. Wrpa lalenrti 0Qi«r* — 

Cataloe Yikia wtf 15,00. U.L Bmiein Prica Ufet. 
All froal send JOC fw Melllnc. Emplie Slamp, 
3 oiofTlA, On Ur lb 1 * 4 V JM? 

nu IA LOT UM (utfi**, Plates. HiniwMia 
SjJUbg Company, SO* 111, Shahopet, HinnesoLa 

229 Valuable! BeiuttiuL Ucltiiu. Myilerlooi. 
IntenutiHUI Stamps — Ally 254 with Apprortli. 
(lamp*, p*t. Boa 1421. letlffmw. Cilrturnre 99706 

mt IDO MffHHt MU ApMlL 
SMRwd*, *1 Kimbe r ly Una , (riitfi, Conn, OKqtq 

rant! Free omm mth Amrwals. Mtlnhanft, 
Ben 2205, CartgUala, IIIIhuH <961. 

BIST la tte WaNtf Wa'll Ftw* HI Fin BaauLltuI 
Sat*. 11,09. Apflrovjlt. Ffenaer (tamps, Boa M2, 
PTOvd, Utah 64601 

CANADA. 59 different If t.' hprpih, Omahy, %m 
i-C, saroia, Ontario, Canada NTT 7 HI 

Fill — Hammoth 6*1l«ctln — IcettV Hulir 
Cfebal Albvm* When- you 8uy Approvai*. DirciiN 
Service, Box 5345, Santa Ana, Calilomla 92704 

HILL 8*4111 — Olympic (Hit - ViafM VMer- 
ans nrwest United Slale* Comn»*bfallv» on teva- 
ly, cBuhalOd First Day Covers . ?d C each or mil throe 
(2.09 K.M. Walsh, go* 3D&J. Tytkahoe, N.T. 10707 

FHEI H N#arwM, fiKlwtlne TrlauleL (pact, 
Olhartl Reffurtt wvenroi*. Baird, PM-5S, Baa 
6129, Portland, Orejon 97207 

N.I. 5 Plata Bleeki — (1.D0! ApproviLi. Cordon 
D*v iton, Hay La no, Florid* 33007 

II I, Atrial dll pn~ 1930 u Md Jtamps wiui de- 
led*. Hrfh vjIubs at. areat saviif*l Worthwhile 
approval* for idari* ably. Rlvbridwn, Dept. L5ZFB, 
Ada. MJehlfin 49391, 

’DIFFERENT; 599 ForeJ(i,‘ (i.»| 650 U L UJU f 
.125 U.S.. (l.oo. Futrati, (partansDort, PA. 1M34 

Putt iuKV. Sri CHfrermt 46 Only (l.w. free 
WHOLESALE PWcELKl. AMPBOO, Bdi 26066P. St. 
j-oulji, Miiaeurt 63136 _ 

tOO CHfftram U.5. IOC ipgmafi. Brodhry, Au 
365F. Midlothian, YA 23113 

(9 00 VjLu*. 100 Orffererrt United States Com- 
memoraliuas |1W; 6ry»n, do* A123, Tbledd, Obip 
43605 



2,9W.(WO Slamps — ISO Countries — 26 

Balden, Do* 4149, Dejrtjgrn 4412ft 



Each, 



FMEE Sornriia cpilectton innt with approvoU, 
Gould, 1704 llniuti, San FrurrciscD 94123. 

mt’Bit flare* in data lot - Maw edition lUtliw 
IhtNisartdT of bargains including U.S. ft B.ft.A. 
stamps, packet a aLbums, acc**«arlei and unnlla*. 
Aim fine Hemps iram our approval service, buy any 
or none, return promptly, p ease. Jimattown Stamp, 
Dept. E2DPM, Jamestown, NY 14761 

*000 DIFFERENT Stamp! TJ.iKJ, 30D0 (16.70, Fnae 
Packets Cttilos. UNenr, ID1G Mt-rFdlin, Mishawaka, 

IN 44544. 

WOYrl i I d All DIFTerent Cermany 1U(. ComTETara- 
lives, Airmail!. High Value*, flit Data left, bargain 
lists. Also, fine slamps from our approval service, 
any or non*, return promptly, piaasa. Jamattown 
Stamp, ftepl. A2UPM, Jamestown. Ft Y 147M 

POPE John Paul's historical viait hldiilfthLs spec- 
tacular inlroduclnry worldwide catlectron fejtujin^; 
Lake PFadd Olympics CommEmcratlve, Amerlcarv 
Bifervtfnnlal Femlmf, Interplanetary Space Station. 
Germany 8lby Anfmilt, Anfuilta Unitnl Stitts 
InvvriBd AirpiBitf, Friedrich soifen Zappelrn, Zelrt 
Fish plus 10Q (fifferevit worlihuide, Only 256 *hen 
reouastinft approval*, State age. Dbugl** Cook, Dept. 
PM. 7, Lbs Vegas. Nev, B911D. 

OLDER u 7 s Jk. 409 OfnaTORl (20 00 Velna UJft. 
hrubeck, ftDutl Two, Meant Carroll, Illinois 61Q53 

_ CLEARANCE fo 'worldwide FKlttl Il.flO. conac> 

tlons, Bok 2i! r Portland, Connecticut 06490 

kraei is Diflarent iflf Approval*. s*m cfiaten, 
Quk $66, Delray Beach, Florida 33444 

““■HHOLISALE'' ifs~ F4ni|R PriPfHH 4bd CtUtu 
Fret! Everything Guaranteed. Schneider, Box 1240, 
Grand Rapid*. Michigan *9501 



WOW! Bicentennial Souvenir Sheet Wurth Over 
( 2.99 Flu* 199 Differ p,' H Worldwide 256 WITH 
Approvals Tarheel Philatelies. Siler City, North 
Carolina 27344 



TREE Mangulia Camel Set. Ren»aSt Approval*. 
Alpaufth, flan 225, Hi(hbrld(e, New Jersey DAB24 

SO (FONT! PICTORIALS 356. Approval*. ArtHUr, 
3727M Downeydate. Randarisluwn, MD 21133 

POLAND OtiTSTAHDlNS PICTCIRIAIS 25 D.tferent 
196 *lth Approvals, Kamc*, P.O. Baa 33&A„ Flushing, 
New Turk U»7 

- M JUtOENTHU — Olffararrl 106. — Approval^ 
Gebestampi, Box 590, Seen, Maine 04072, 
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[CHitlNuad un neil pifit 




EDUCATION ft INSTRUCTIONS 
iCwtiMd frw prtctiim p*ct) 



CtflTOHlIE Viill. Eitftfinrt. Interior!. Liart it 
home li apart tlm*. Gl/VA At n ami. #rn* Fectl. 
tuslomlHnt Cfnler, Uapl. P9CC9, Newport BMOi, 

UA 12M0. 

fttCIMlMa rmaiimiHTS. Learn how lo like, 
idinllfv. clilUfl. phg-tiii nkpfl Hi(iF|MlllH. Ann much 
mare. mar Sod Panai witli Hundred! of PhataErnphl. 
Money-back CuiiiKtH. Oily J1Q.DO las Globe 
Fnlerprue, P 0. Son 1015, Cion Burnt*. Maryland 

aiotf 

mi MHl-rtlUt Pawn In I. iJHiy-itlirtulaled 
bri 111 hormantt Incrtili brainpower instantly! Guar- 
anteed! EDfPS. SM MunUf'i Trilt. 2K, Gltndoci, 

Co. 9 1 740. _____ _ 

RADI E5TN ELIA, Radian lei, Demlni E.l.P, Couriei 
and Equlpmml MtllHTiTrtf dlUlBt tl.QO {filuAdlbla) 
t ilabilshed if iinL Unit. Bruce Cop**,, 

HlpiiUd. DantliHI, Sum*], England HHL7 7EA. 

l|H HMIt taw* RIPLOMA 
t ) h 0 M f FAST ! ! 

STATE Rriisltred. Low Hi Tuition Avertable, lit 
L'lhi.fli.ai Coumtilji;. Croon I Awarded for Job 
fiperlerwe end prnvwua Couthi. Fr*t Schta Rim. 
Cell Fr«t t -000-337 -SI DJ, CAfflfrrldff kadllhr 

{PM-Jj, 4DS Celt ObabM. Sluert. Florida MAW 

MMKEEPIH pr AttOafttlAfll City R— flnfr 
pltn prepare* you qiudcIHy to do your man 
boDha ... or altieri. Approved IM VitariRi. Free 
“Account wt Career Hit" wmoi JUxpunLini school. 
Dipl. PH3C*, Newport Beacn, CA 936*0. 

AucTieHCEtiHt oio uuifM — ctHMii t*r* ty 

experienced auctioneer and imtnicloc. Strut *24.95 



J6UI now T9 4ET THIDt Profeaxiona) Guidelines 
for Resume Wrhiu, inlirvievn. Job Huatlnj. $2.0Q, 
SiMTcata. Boa ISIS. Fort Wayne. Indiana 46115 
CtflHO Dealer! Make Hl ( Mlhio: Became (Ins. 
Simp l« Method. 43.09. Sunny. Boa 37969. Ante. 

luru* mix 

IIC ELI I hr OH/IELI 4 PPM I ON LUCS, EKCEL- 

LtHT PAT Onshore and Offshore, Opparlualtiii 
linn m>t*d In >11 W stela? and the three toailt that 
surround third. For InljwmeEien and employer 
addresses It Ml 4?. W> to: MKT StryiCH, P.0, Boa 
14006, Fort Worth. Taiai TrflJLl? 

ROCRY UDUBTAth IMPtQVHIHT H|W9UTT[RI! 

Colorado, Idaho. Montana, wyomJnaJI Currant Opt li- 
mit — All OocupitlMWlI Frit DetUlf , , 
Iniarmounlain-L, JS06 Birch. Cheyenne, Wyomihif 
IW01 - ___ _ 

fob. Hummer complete ey.ee, mi 

Data I It. Jim Glunl Publications. Box IH. Dipl. PM, 

flncro rp, PA irta 

HU ret 9 WEEK IH HUUUKJ. Or AiWilr* rtu 
With.! ELCillm lob Eathanj* — Vacation Plan Pro, 
■ram. Mundrtda of Jsba AiaFliblvl For Cw*pl4tt 
rnformallon land Hama, Addnat, Occupation and 
tMM. NJMonil Efnpiormrrn Stf¥it«, IIM Quid St, 
iulti 200. Hawport UacN, U«fl«3 

irmHE MM UM4UII«I 1MO OO— 4430,00 p*r 
with ahlFIfd mucli Finhar. CMiuldta FnloimitlMi 
'5.W. hjtiwt jots. Baa 379H h M>nr Erttitr, ft. 
ue 

MMi oirtct Mall AteraecH. Aww cmriviihm Or 
ftibOaFiad Mir art I Low Coat 1 1 Horthurl Jsa A«|«. 

Baa 613-a, st. jtfnsfeurr, vr gseto 



S 



utnuLii 



HEW ZUUHD want Tout 75 000 



M. tea 97, UlStind, tlWWWf Jimirnl 43.90 



tOr Vloct SlfflfnoflJ, 

Hprito imt 

LUUM At l cap m tanka, iaoorda, tapat, aqylw- 
m*nt! fret cvtalod Drtwar PW-400. Rurdoip, Haw 

Maxlte 6*345 

AUCTIONEER IMG: MandaNItal) Idiool er 

Auc Ei poser i hi Hi(h paint, North Caron u 37363. 
Frit inrormatloii 

~ Buumoti M4ir - MMflKiM. m is irtata 

LxoEflioca miu Hilp Tau, Sand 43.95 loi 1*019 
BOOKLET, not. p. P.0, BOA 1365, lirti*n hpolis. 
Indiana 4920* 

MlVAfi IHVflllUTlbil CMEERI ftm BvUkhl 
Shan InvtitilRitlaii, Boa 714, Prcna. Ulih *46(11 

Mun TiftlM rm. uartmt aaiiij at iwna, 
Ac end Had HHU. Cl Adti-rnvad, RlLlt MtUT 
iCHDOLJ. IRC., Prpr. p, 3*5) BtKlUOO, 6icr«man|«. 
California *9429 

USED Cosines! Books! Hilt 35*. Smiths. 124 
MlrlborouEll. Saltm. MiiuctiuiUtli 01976 

TUML Amt/teer Caldif HomMtMfy p\u 
aaplalni ixoJtloc Tnval Garaen how to qualify trw 
Tfittl MniNLi. Apprwd for Vttarms. Fraa 8f(- 
chura. Travel *ch»l, [UpT. PBC10, fiawpert Beach, 
CA. 9»BO 

»( A RLRTEhDCR Prfil«iflona|: Hamn Study Cotiria. 
Colltfa of CocfctaHi. Box jaiaS-M, Lon Anjolei. 
Calir. MQB. 

UHinnm etiutt bt hail . . , bm ipcciju.- 

TT, Fill Revei 1 1 njr dataili, So&eau, Bn 13151-M?, 
caiiimbut, Ohia 43311 

UMi 4U TMPtNEll tofiifpoiidiiki cwria 
ctwormi an itiiHTii miinrewtca, Miaarf, kwf 
I loo. fltieliihad 1957. Viluihla dipluma awardad. 
Amarkan m Se*«l, Dipflilmonl 10SB, Oirtiy, 
Montana 59*29 

iMPMHAflvt ouitt— EhiiMtrtnc CwHtanta. 
Majfurtt, weklhta. 6a III. Pximoc. HydriuUei \2 uu 
Stindardt, Box *303, Stamvilli, North Cirolina 

2mjj 

MATT i nt — Bluapriflt Haidlnc (Machanteal, Elae, 
ironic. AreMtaetural). Home Ccvnat S35.W. Sand 
t?.W fi fit iniofl. P> lor, Inc., 73-0& 169 Alnet, 
RmiiituM, Haw Turk LI357 

•ASIC RUL ISTATI CutdaTTanna, HI fit i',' EkslaRi- 
nooi. S3 lot BroLir, Box 363, Furl Athlniori. 
WlWM^ry S3S3* 

•E A RADIO ANNOUNCER I Former Radio Pro|ram 

Clroctor Tills. How To dal SUrtad Where To 
cat TrjJeint. Send 42.60: btehauia Puh-llcitloox, 
Sox *5. Proctor. Wait Uirilnla 26055 

EMPLOYMENT INFORMATION 

JOBS QVEftHAt . . . {IHCLU4INA ALASKA) Fne Da- 

I a I is.. VFain. Geuntrlai. How To Appl y. Glpbalemp iee. 
Bdi 1M, Naiioml city, California MBO 

A-g-S-T-R-A L-l-A . . . N E W I i A L A N D WANTS 
TSUtt — 17,990 JD6SFJ — PA It TRAN4PDRTATIDH11 
— NEW REPORT!! — . %2 — MDNETIACA CUtUN- 
TE6IE — 'AUSTRALIA C QMM I ill DM, " DEPARTMENT 
IHTI NATIONAL PH(» ROIL9IH9. WAlHIHATOH, 
K 2DH1 

IDUHHEVMAH LEGITIMATE CREDENTIALS 6RAHTEIFI 

Writli National Ciartimnn Union. 210 Firth Avinua, 
Suita 1102, Haw Fork, NT LMlfl 

1 RH 1 - HDTlXIT care E 11S Guide Si 00. Knowhow. 
Bni 261-PM2. Mgniee, Nwrth Carolina 2*110. 

PENO SHOWING LiAi Cf«y! |aOi CHanl UWtl 
Paias Glaiiillad, Jl.Qg Greenback. Craraplon, 90S, 
Wait Ganttr, Fallon, flavidt N9406. 
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Jtti, All aecdbAHont Ml P«7. tranapprtatidh 
muieyai Jlitlni* 43.90. Phil informal ion 66 athar 
cdunlrln. Airilcn. Bon 4 USE, Hayward. CA, M54IJ, 

AUtTRALlA-NEW EEAUUfl Head Youf 5*000+ 
Pesillons. Fraa Pmirt. Mta ilitlmi Jl.Og JpOco. 
Bat 4055, Fh Martin 92631, 

JOBS— Jfll* — JDfft ML TVFfS WMMU hi 
IEUA, LOWEST IMEHPIOTMIHT Rite in tha NATION, 
land 12.00 far CLAUIFItl SECTION of iUNMY 
HEwsPAPt a, epadryniiai. Fart worth, Howftan 
or San Antonio. UKTM, Dapl. 591, Ben 26439, 
Gatjji, Taia i yam 

ifVBT and Wert Onpartwiltlif Abroad). Sand 12.- 
Tar Catalfri and lArtractlem, Sludtnt, travel, Bdi 
71064. Selttii, WA Mill 

EMPLOYMENT WANTED 

ARE VBU L64RIN6 F» tMPUIVHEHTT Try Our 
Crii.ii had Section I El cam on l y 94.00 par wwd. 
And ■! you with to nun ail or pin at your ad In 
bold cijiltal lattert. yea can do id for ax Irtlla ix 
41.90 par word addit onaL Act now! Hhd «ur fd 
Id: POPULAR MECHANIC!. CLASIIFlCO MPT.. 224 
Vtn ITTH tHEET, NEW TMtR, NT 1DSII 

HELP WANTED 

TEXAS RIF INERT CARP, alfari PLENTT AF HDHEV 

ptui ciih benuiflT. Irlnae benthli lo mifura I tt- 
dividual in your >raa. HaRi-rdEni el tiptrlanca, 
wrilti W. d. Pato, Prax., Texat Raflhaiy Com, 
act TII, Fert worth. Ttix* >6101 

FARTTIME Place werh. Webstar. Amerlei'i Ipra- 
mojt dictioAinr com jury neadt Jiorru worker ■ to 
upditt local marUne hits. All afai, mpirFtnif 
uenacatiary. Send ruma. address, phaft* numoer tai 
Webilir, 175 Filth Av«., Sulla 1 iai-1 JOi-B, New 
Ton, fi.r. I W HO 

flinUS EnKlnymeaL . . . 4 10,000-950,000 +. 
Fraa Jnlermatlinnl Employmanl Lntarullenar, Box 
29217-AB. indiaiupolil, IndUha 44229, 

rail INVENTORS 

INVENTOR! Pitent Ywr Uwidtlvi. fl« InltJil 

CanlultatkOh. Wi ill Rajlxlrrad by Ihe U.S. Gevanv. 
mtnt. Vlclor I, Cvanx i Co., 4637 Eaxtern Ava. 

N.L., Waihififilen D.C 2D01B. *lnce lflBR. 

WKITEi Crani 1 AuocMtta. CoRlultAOtl. B19 E. 
El Cxmlne. Bm *34, 3*ati Maria. CA- 9*496 

INVUTHl PnTECT~IHVCJET ISN wild doci*mentir> 
Racord of Invention Kit, Inttrwcllenj. iamelas tio* 
la receid and jroldct ywir idea. Palenl IfllormaHen, 
f3.9* aim ftc ddxlaai. lack C. Wrlahl, 97 

L t HO, N.J, * 



Lindbergh fil'-d.. B>««enfiieh 



C7fflH 



H.t, PATENT DNVce Jaarehes, 2^4 Braadwty , 

Ml 5, fiew York 10607. free invaniiofl cartlficitrt. 

iHVfNTPN* — Ur Had Main Ntartt unite 
Searchix, Patent Devempmanl Eniineiflng and 
Hartal Inc bt ycur Invent lam, ideas wllh menufic- 
turirt conlrtcft. sand far FREE IHVlHliOH CEtTlM- 
CA11S and Invantlen rnfDrmatlee. Sarvlea Irwenton 
Since L946. GEORGE i RECTOR, UCCHIED 
PROFCSIIDhAL PATENT EHBIHLER Former UNITED 
STATE1 PATENT OFTlfiE EXAMINER - 3* L 5 W«Hwortll 
BulIdJnc. New York, 10007 

NONPROFIT Faundallen helot Invantarx, Widen 
riflfe el lervlcsi. Free racerdlot rgrmi. free eyalirt- 
Hon AHiilnoo inwentar* FoundattHi-. S01-B Iowa, 
Cbtorita Spilmx. Bd. 60909. 

PATENT HP VEVIL0P YWf IfWHtNMV. RttlXlifad 
Patent Aiant md ueenied Pmtejiionp I Emlnear, 
Una ta FflEI PATENT INFORMATION Every Invenler 
Jhevld: Hava- Richard L. Millar J6J2 WOoLwoith 
Buiidlm. Nan Yert, NSW York 1000? |2I3) 2*7-5353 

HEElfTTJtED PATENT ATTORNEY. AppllcalliDRI and 
Satrchls. Mill Servlet. Fra* Prel lm I n>r y Review, Bor 
3M, Millwood, N.t. 1054$ 



INYENTORlr N you have 

an Invenlion for wla or 
liCHltt writ* tor i rat tartlet aipiilnJnc he™ w* 
0^ Rtttltr l * 1 * 1 CM3 " Franwrt, 

PATENT irraRNCY Serves hwtntsri hr Hill Boa 
40L ftarttkii -itfrinatam 02002 

M4*smt» PAftnrr attouey waaniMton pTc’ 

Suturb. Dorn id A. KeH lustrings. 414 lUirxcerlord 
Drive, Suite 411, Hockvllla. Maryland J&I50 

PATENT Application* At RiMMtbla Hat« r EOwfn 
Urtn, Retlrtarad Pcteni Axint. 4*0 Kelvin Court, 
Spring Hill, naridi »m r ' 

HEWI J -Pitarrtin( Your IrwanOon iturmir 
J39.95 MonavEiack Guarantee! FEtaJstarad Partant 
Atlninna^ 7400m Beniamin franklin Me.. 
waihlBfton, OC 29044 

FR3TECT Year laa m litw. Ruitlind Patent ATUk- 
nay. Many Veers Esparlance, all f iekb. individux! 
Jjwaotar l Profalam GWen Special Coniimtatign. 
Vary Peasarublt Charier write itir Fraa rtrfomtthbn. 
Pau^H. GfllUfhaf, lh W. Adams. ClK(A|a, im W li 

W1MU I UtKlAtU, INC, Wtt Onw, Oewrlbe, 
and Submit your Product/ldte lo 199 Mnnuiaclurars 
wklhln Four Menlha, Write. Bm 313. UK Siulf, 
Udnalt ftO&44 

INVENTIONS WANTED 

miHTIOn MARKETED I Gash. Koyxmrsl FREE 
INVENTION PROriCTION CEHtIficATII. Gierra 

* hector Manuficlurara *HTaientallv*i. Woolwartn 
tu 1 ld,fi(. New York, N.Y^ 1DD07. 

lEKAt, Invanhonk, new pro^rt* waRal By iHfr 
vilrve manufacturers, Mirkatlhi atiltlanCa avall- 
ttle to IndivIduAli, tlnkarers, univirslllaa. nan- 
units with feasible concapls, Write tor ; Kkt-PM, 
I Mi. 791 Smllhfltld, PlRibunh, PA 15222. 

iHVtNTlOHt WANT19. FREE C*lNWT*TlH. H 
IOEA TOO 4 MALL. Okaclouira prolucllen. Cash or 
rnyaltiai Iimts manofaclurtrS Seeking new Ideas, For 
IrH iAiormatlrw on haw *» pr elect Mur Ideal. Call 
Dr wniei AMEHtCM INVINTOfll CORF.. 59 IhteriLelt 
Dr., Uepl PM. Waxt Sprin|A|ld, MA 01009. 
(413)737.53 71- A Fee Bis«d Jervica CDrapany. 

LIMN How ta afliir yeur IhViRllM for Ml* BT 
Menu*, Free bookJet Oulllnii procedural, royalty 
rate*, raqulremantt, Naxilar Sales GPWriHOn, 
B-52-IW. Fremont. EH id 43420 

REAL ESTATE ft FAftMS 

FttEI Bla Iprina GiiaJot! Over 5.490 country 
properties gascribed .piety red? Lind. Farms, hgnti 
Huslneisei, Ricrtallon. Rthramenr buys! Sslecteii 
best thruoul Ine U.S. Ovtr 700 aKcei, 4* s Isles 
All Across Rfflarita Yours P>E| irdlh Iht WotJd'l 
Lareastl H*DUT REALTY- Inc., 7 3. Of arbor*. 
QNP L 5*00, ChiCAffl, lj 40003 , 

CHiplJW LAND FROM 447,0* U (dll, Low 

monChBy payments. Choice proparflas acipsy ClhidX, 
Ideil For catlacai. hunlJhl fnhinj * Invaxtmanl. 6 
month iHodiv beet iiunntn. if month ixchant# 
priviJaei. Calalojin Jl DO Write; CiiMdian Extal* 
Land, Deni. 23C, 2H Lawrence Ava. Wacl, Toronto, 
Camdi tt*M 3Jkfc _ 

Htmi Year Way To Weahifcriwid f io.h fftefund, 
Able — bo osytl. OpEiOn-IP, P.5. Bnx 23(76, 
Meipourne, Florida 32901 



CALIFORNIA, Acraige. Lets. R30 down. 43d month- 
ly. flai 392*1, Lo i Aflf arts KJ035 

•IS , , . F1EE . , . IntlNft CATALDO! DvEi 7 700 
lop values coasl la eo»tl ONITEP FARM AMNCY, 

612 PM W«t 47W, KlDsli Cll y r Mo, *411* 

omiiioa Propartifs Ip fha lewih outrAf Oiarta, 
Mild Climate, Low T*ies, Producllvi Llmti Crazlna. 
SeafBn. Free Brochure. Graven Really Inc., 12QPM 
WtiE Second Mountain firpve f Missouri 65711. 
1417} 926-4300. 

42,009,900 AC4E1 Yiluabla Gavammint lend 
■vajjjbie in™ is 53,50 par acre. Campiitai, farmi, 
ncm«$iias. Fabulous huilnall opporlunititi. Latest 
report I Sand 12.00. xniiiMtiw CuiTintied. 
American Land Diip^sal, Bex 730-A, Hpllind, 
m l -i xii 4942*, 

10-20 ACRES In fabulaul Northern IDAHO, Choice 
Mod in btaullful limber ad ih tl mgi . In Ihe heart of 
like, hunting * mcrftlion cemilry, RBiicGabiy 
priced. Terms, Parcel* with Oomesttc water and 
pdwW available. A unique cppcilunlty Tor country 
livlne 4l Itt Post. Write for tree Informalioni 
HATIOKAL ASSOCIATED PROPERTIES, Dent. GC, U21 
4h«rmiJi. Cater d'Althf, 10 6JU14 ]2&*/684-6t&U 

RECREATION Lind Tracts. 5-40 Acraf, Idaho — 
Wiihinjjtpn — Montana. Timber — Views — 
5!raamX. Insurtd title — Accen — Low dawn. 
Will*: Wastern HJfh Lends, lhc. b Dept. A. BOe M9. 
Ulrdin Lake, Idaho I1B* 

HOW TO FIND HQ PURCHASE CO 00 COUNTRY 

LAND. Sand 12.50 — Fraa Bonus Char NawE 6*5 

Inviilrnants. P.O.Box 10743, Dept. PM, Blrminehem, 
A II bartie 3si02 

H I DIOR hC WeiUrn Tbwfi In btaulllul Anulhem 
Utah- Hun), lixti, cimp yea round. Nu(a vplJay 
rimmed by maunmni. Uli 1695 lull prtc*. lit 

down Camplale inlgimjliun * 1 , 00 . 5culh«vei), 
Udi 37 {Nj, Beryl, Utah £4^14 

~ i*vT TRauuMi! San m * tit hwm, nu 

Dalalll. u name. -13 Part Plica, New York. Haw 

York LDDD7 

BiHTlFBL Small WatOrtfanl Lot f5.U — I dial 
Gift. John lac hum. Jr.. 6*0 Muscdim Or., A3, N. Ft. 
Myirs. Fti. 33993 




EXPORT — IMPORT 



“SUIRIHTE PfoduCU Fwn IktHriKturin WorW- 
trKl," Fra* iraehuratJ hike, bl 91 305B?, 
Cleveland, Oh In 44101 

BUT IT WHOLESALE 



. . CfoM&ut* , . , Lbrnhimdiom - . . 

m Loti. iro.ttw prohdte RKUhttott pneeir 
Fra* SrmoIh! foildeff. Ion 470. New Hyia Park, 

N.Y. l lfalS 

(HU M BikIIm. Cwnplel* lint fait ullirt 
ineludlnf IruKhn, mufortydag, C8'*, mentarai, ale. 
Blit Pro™. Cmiiwi dealer i#t up. Citlhi, detjlll 
IrH AMhOF &eel«ITfol, Bon J5UEPM, North 

pnHihnc* d ni d»u 

upuumrr ndi, juvkt toeii i#r oiu 
Iim, Small Engine!. rMH ttUiNty, UbeMillat 
Hr loil. fn* CitJLlof . stem, shop*. flvt ulii in 
nurrsbar ffl r dealer .nfomnallbfi, Repair ParU, Ban 

6MM7 7. Erl*. PA 1WU 

save bn purrti Fw cnitatflfl janmad with Motor- 
cycle, Srawmobllfl, $mal( ati|liH puli, AccalnorMa. 
Minutieturar'i Supply, Has 197-PM, Jorthdirf, 
WiicowRlA B4US 

RMfltt-ftH JawalrY Manufacturer Ifl TtlilMftdl 
GUMUHTEIQ Cold and (llvet Jrwalry with 
lUllNl Ruinei, $4pp4llr». Lvm WNhlXMLE 
Pfkae, NO U-( Curtomi Ctiaign Cataloi U Re- 
fund ad with Purciaii. Htnt gnJjmJSed,, 1W/14 

hi fiwwt*, hanhai, Tkaiiaad, a 

HAVE Own Builiwtl. World 1 * Ur|«l who leial a n . 
Ajntrjcirt, leralea. Bargain!. Fraa detallt, 
IwlanHlkMl Buyer!, B«N IHH-U, Portland, Qreino 

9T?li 

SUM, Jewelry iwfoetf 144% Baton Retail Me*. 
CalahM. $1.00 [KafVftdi&le!. JM1M-PH,, 35 
Witii^it ON, Wan Warwick, El OfflH 

wmlbwim Whaiauia hrgaiiu* laywi* . . , 

ClOtOOtrli . . * Dftvahlp , * + Marnent, 9225PM 
Parkway, Hiiklww, indUn 

4MJH HUtm Ml ow Wholaul^Miny Fraal 

Liquidation! , , „ GJOftOUitl . . . Jut Lot* , * , 
(foal# Samplei. Fra? Details. Gartalnhunter* 
OHHituMltiaa t ha 7W-* t Holland, Hjcnlfaa ab*?3. 

HUJtlNi Afoi, Oattarlaa. Wlwlaulv. tat* I og 23*. 
fltton, BON I444 h haw Praaton,, Conn. 0*777 

PHI cam cm, I ndlin Jewelry wholesale . 
Mantitaclurer. hi 27230-P, El fUO t Tfril 79*26 

CUHEDVTlI CMkchjpiH! BalVH Wholeiala! Frw- 
blatr Samp leaf DGN, Btt 201 52 PH, Feoidala, 
Michigan 4$2la, 

wnouuli Guidei Office suppim r . Printing - , 
Eauihym , . Jrwiliy {African, ledHAi . . Candy . 
Gift! . . HocanH, Ta»i , . Etc . . $4.00. tnlomiLfOO, 
ha S91J-U, Sprlnifiaki HiiaaehuMtti 01101 

IIWEUV LuElue, Clfti al WBcCauOti Uc tO 40%, 
Whalunlt CitaEf— $3 .id. Aipto, bai *07*P, Hbk 
T arn. Ftiw York 10035 

ADM. MUCIES, 
adv t serviced, MAIUKQ LISTS 

UPfRI JLulttanc* for mill Wdar, nMIurt. 
ItitotMHk Itldlai imwirt, miEiitlti $1.00. 
ctiitffd Advanitim Acvky, 25-fM Jackson, chic*#? 



luiLHau uniTuiaiif cuniftEB uvEmt- 

ING QU l| BHUT PHFIfiBLE AND KEWAIDIK4. 
RHUJH rt TO UOV WIUT TO DO. HNAT NOT TO 
DO. CDLVHBl* CAN HELP Tdi WITH TOM MJNl L- 
MDfl PRKUI, WEI » mil CLU1IFIED 
ADVUTIilM EXPCBJENU. KNOWLEDGE Of BUT 
PULLING PUDLI CATIONS. EXPERT COPT UHIGE it 
Ml YOViS AT no INCtEUE OVER PUOUMIt't 
ttAflOAItl MTU. CHUCU JUtE TOO WILL MYt 
MONET. HUE TOUT PO* Fill DFTAILL Pint TO IT I: 
FflEE COPT BP JJ KMIM0U JUSYEtTISEH't RATE 
GUIDE". CDLUHlI* 1DVERTI3INE GCCNCT, Ht 14ft- 
no, tlCNIIIBHO F INHUUL 4137$ 

PUlHIill WMCB 

HOW T& tlJLlT AND BKMTE A I HALL BltSTNEU, 

C6Mpl?t? Culda In menittment. wmpln fnrmt, com- 
rtahUn. is.oo. Uhir t Mim1aI*i, lne„ D*pt P, 
P.0, Sea 534, Haw port, OriE^ OT366 

RUBMW »TA H44 

RUBBER SIbtipe. Fraa titUor Jackwii'n, 
Bnawiuvllla Rd., G-lQl, Ml. VtcHTL IL1USB4 

POMMUas PKMl NuMac stiinp. 3 iiaat 
$1.7Si fntrifprtm. 12100 Yillty Spring Lm. 

#30B-P. Studio City, Caltiomla B1604 

UNiqUE Plastic BUmp four Return AddrHi un 3 
Una* And Slump Pad Hffl pmtpitd. CHila. Baa 
Hfe r Jackun, HlaiJuIppJ 3S*B 

OFFICE SUPPLIES 

PflOfm Ft DM CLUIIFIf D ADVEBTUIXfit Bwklft 

shims you how in atari your own hnlhHi with 
CLauiftad Advartlting. On It (1.00 tMtiHidabla with 

mat SftflfJ K, E. MPPEL. PDPJUUI HECMAHICS, 
WELT aim STREET, NEW YORK, N.T. 



fP*, 733 



PRINTING PRESSES 

RUBBER STAMP OUTFITS 

$1 UHII RUHRER ITJLHP PH UEI. Hwdrmtlc 
cpBriled alectrlully neHod. Sim S* I I", l J i 

12*. itr k IS", SurtunE wim*. wtt far ptiwi, 

suhHIai chlppad day rictircd. Sand (2.00 for 
Cali lot ifri fitochura. Cudoin HanufKlurtrs, Mi 
ill— PiM, SprlnffiBld. MO UflOl. 

tvfi imIbh Hand Vnirtiaa PT*t**t, tuwNa*. 120 
piita. $1.00 dadiKtlbla lint ordar, Atm* T 
Federal, ChltAC# 60605. 

cumin RvbMr tbmp Outfit*, SuppMhs. turn* 
dtp itHfNMnt. bur Etfnvint Hachiim, mwt*aa>* 
Cilaloi $1.00 hduclfbk. St ar Stamp. ?3? S. 
Fadaral, QiHap Will) 

RIHTINB Praia**, tn*. Supllaa Halt, IOC. 
TiinWaurh Strvlca, UacliukitMiri, FanniylviaiB 
1705S 

MINT nm PUN — M1U11 i m n , tmA> 
vupphta direct fw ftCleNV. 5«nd 25f lot eataloR 
and um P lM t?i Kaliay Cp., DM. Meriden, Cun. 
OQ4SO. 

IIHII (lamp uippiWi citaka. IkIiw, 
BremuvIllB Rd., S-110, Ml. Ytmni, IL S2G&4 

wislUali RuODar sumo otrtm, suwitu. cat** 

kil (1.00, MariJnB, UlU Mlefer, Jeflarlne City, MO 
45101 

PRINTINQ Ml 6UPPUES ~ 

BdlCK Copy Prlntlnr law Rrlras, Wille: 
HatlOnwlda, 414 hnrtn Mala, eidefflintldn. MIlAoli 

61701 

P« i*n M — staiND Cub Mada. oaieuiaa, Boot 
IDti. ELlIp Tarrae*. NT U?52 

GUMMED LABELS 

1.000 PILUIE fEBSOHAUIED GOLD 1T1IPE 
GUMMED Addreu liMla. Prompt del nary. $3.00 

« ld. Jamadi iHtamitlooal, P.O. Bon 1*1, 
yw, N.T. H23Q 

t*6M DHeaa Cummad AOdrtta LROali $2,00. Frea 
Lldaralura. hum*, 55 lumsli*. PiCtiburih, 
Pvntityivama 1U79 

GIFT SHOPPING 

EXCITING Gift Cali lei. U'ff CrterpMia*, 13454 
Muer« Atfunue. CarnpheN. CallfunrlB U5O0I 

” rJLLUM EXECUTIVE T1WT BEAR. Hull thi~5irin| 
and tfia Otar uyi. "Yoti Art K Bern Leader, feu Atb 
O n Your Wary To The Tup. There H Nothing You Can't 
□0. You Are A Winner-. P.J.'a Ent*rpn« P 2145 

Wood Ond i a, payt, 11 J, fun*yiM*, Mn, $$113 

FUI UTALMI Umiiiul Gifts far all Agait Ndwah, 
bt 151B-HC. Troy, Mchlftn 4«SB 

CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 

HIGHE.lT CUN far Gold. Jtwtlry. Gold Teeth, 
Rlnci, UiitkondL Witch**. Silnr, platinum. Mall 
Artfetf! Today. Fieo Rltt with: Infermatlw. Chic oat 
Cold 6 Pr*c4ui Hall 1 1, £ E. Monro*, Dept. 66* h 

CAiata, BOMS, 

NhGNEtT LAIN IHHEDIAtlLI Far old gold, silver, 
plaliaum, J*wal>v, cold t**tR. wrtefiat. diarrondL. 
ipeelaclex. Tret IrformatiDn. Raaa Influitriit. 2ft -A 
East HadJ»n F Chtcai* 60602. EiUbtithad 1B34. 

GOUMILVER IfLATlHUli WANTED. Fur Irst Inform 
m*ti*n Wril*: Wilmpts, 345 5- GHuall, Ocanje, C*. 

taw 

WATCH Add clock TUAirlM OOOU, tuH, ma- 
terlali. Free CalaloEi- north fimulcan-, Boa 77-AO, 
Fm filnr Cfovt, IIFInoti bull. 

oiLiTAL watch 'mPAiA'~ $»7ii — ah Hate* 

and Modal! — LCD LED, DO Bay Warranty. Act New 
far Free fstlary fteolicemonl — Madura Raplsta* 
mill Extra. Olf lirdniC*, P.0. Box 441PM. Old firldri, 
New Jers ey mb? 

CLUB Handcraft ad Weed Brochure (1. Flak. «1 
Onion, Middleiex, H«w Jersay DRUG 

GOLD 

FIND COLB — Guide tall* h 0 w, Urt I rf O-rmetiod , 
Omul Hunt, iwjimrtlt, Utah 6+045 



DOT, P, 04 
IHtl. 



WEEHlNO GOLD, luaaalaif tH»A. PLANA, $10. DO. 
I liHW, 1275 Tarty, idahp Fallt, ip BUdl 

■LI — — STRIKE IT 1ICHI HOW TO U IUCT 
HOLD FROM 0CEAN. tlYEl, LAKE DO NAT WATER I 

Nei a Cimmith - - - Out i SIMPLE SclkHIfie 
HOSES, Order U.l. PstantHl Plan Showing How. 
Sind (11.55 T*, D G D Ernarprlias I AC., p.Q. B+s 
32434, DejU. M2, San Jo!*, California 351S2. Avoid 
the Rush. eauM KRWI liioo BID Enterprisaa 
Inc. 

PRECIOUS STOWES i MINERALS* 

GCT Fra* cilaloi no **rtoui r«Miouhd, i+m 
Cottar jcwalry huuf, Imbbyiit or crtMamln cAii 
be HiUiaut. full of harulei, axelualvt Items, law 

S rlcej from liryett tuppTlart Slid umarftiai in th? 

•Id. Free n*w catalog iitft off the prtlA rtun for 
tht aiAlnf, Write: grlafATi OapL f-JJ, MO South 
Arrdjpn PANT- Palad«H, California SlltW 
fid Indian Nectlac*. USE. Witton Whalaiale, 
»1VY uti ttreat, fwhIac, imba» 47*44 
" Mfl POLISHED Semstonej S5.M. Tiimhleenlt, 
5401 Jertiei Mgjlh. Uiant*ptil|«, Minn. 55430. 



TREASURE FINDERS 



TREASURE ■ Locale quarter mild away will) utile 
IdNRillVO kcator - Bfoefiuf* Irst, lesaarch Praducb, 
Bdi 15U| . AMC, Timpd, Florida U811 



FINS tbit culni, hawalry burled treatura. saH 
nuutld, rericL New nvoiptiMiary palinted fiaiacler 
analyst! object^ (remerrifluj l«n(A, no 1 round plck- 
ui. Fiid calacod. Cerdlnar, +f3*M N. 7th Av«., 
fimamlB, hlHM Mlj 

HHUGEt PH I CEL I Itanuficlurinf Oviarace TgpLma 
Melal Delectori, Cnatactr IP-TEI, 514 Lau Strael, 
Garland, Ttset 75042 

PROFITABLE OCCUPATIONS 



AMAZING! 5365,000 Yearly wlfo cittalftHT add. 
Free Pr«f. i|5t*mp Apprtaaled )■. Munejcralt, FM-J, 
2314 Bala, Cerea, Cs. BHQ7, 

iRtPIGT Hhih llruclvn ind System 1 rat Buyara. 
Opnrit* irom Hnm*, Wah Hourly Netbrn. Frea Dd- 
UII1, CNHI. Bpi 115, Oftaina. Man. 02653 

PLAATfftGBAPTtH Pronidbie Hma buslnaat. Molds 
available. Betailst Lynnetfo, 52S1C Marfor Pert, 
Mentor, Ohio 44060 __ 

RflfTAL HUT Predtl|t«jj prufllabla home hnal- 
fieu. Gompletf fluldelJnai $3.00. H*|i«f. f 0. B4X 
3224*, Ml MaifM Hi, MM 55432 

IT. siRi™ Audti« 5di«i, Ft, mm. Ark. 72»r 
Rdsldant I Home tludy. Veteran AppmvtS. 

MAH HMD IN WU TIME Um ( uww com- 
mLetlou aa a uihK^ipfipn ulea rapraaentative for 
leadnns megaiinei. Far full detail*, and foltruCtfom, 
tend thlt ad wHh your Ham* end sATren tm 
POPULAR HECNANtCi, Deft, AB-M, 250 W, SSfll 5t„ 
Haw Tam, MY 10019 

FREE Calabp. fttpair elf nmNEfowlu RefUcan- 
1 ion. Tooli fupptla*, foil follructlnoa. Doulln, 201* 
Carnoa, Dalfos, frui yazoi. 



SALESMEN — DSSTRIB UTOftS 



MAKE EXTRA MONET DURING YQUR SPUE TIME! 

SJidw our Mew Lint af Cslfaders, Pene and PvpuUr 
AdvaHiafoi Elite la total Firm J. Prompt, frlertdty 
tervica Iron amell lawn AAA-1 Company In our 7 lit 
year, Nc Imriitment or CdllectlOft. tveehly com- 
mfotluii!, Ba jour own Buu. Full Tima butenUH. No 
Ejnenanta Nacaiaary. Writ*: Richard Low% NEWTON 
HFB„ CO., Dept, pile, Newton, itw Sfflfflt 

HL liHtAllOHSL LDW-DDtT RUIRUt AULRU, 

Llahlanlne i*llar. ficeptinnil msrain. $ampl«i for 
I r L a I . Narthwait ElvGtric, Ave. ill£ Mitch a II, South 
Da Rote 37301 



AGENTS WANTED 



HARE 6i| Money salllhg fo friend 1 and nelchbon. 
Mu fovnEmaiil! ha HEihE Imfont cash, fin Cetekfl 
and Selllnc Lit. Maeen Shnei. K-525. Chlwawa 
Falll, WJ 647M 

ntMI3HG Advartfolflf Saletmao — Ekttllanl Manly 
hnikJnti aldAllna lONlni DaasIcDmanla Name (Males, 
small quanlillae. Aovarililiif SpecfoHtL?*, *l(n 
fonart. Free tsrrfiai. ttaleo XL, fiaiton, Msh. 
021 10, 

(PARE TIME CAH. Sail fomous Hwavar SidH. 
Saryples sale! kit free. Mo anpertence needed Ha 
!(e llrnll. SIR cammiialoAl. Hanover Shoe, £>apt. 
2M3. Hanover. Pi. 17JJ1. 

(PARE TUBE CASH - Show Brand Hew M^Pa$a HlfB 
Calami snd la m nuts fa Local guiintiunafi, Write 
□rt* ri, Coiled papgUt, wa do rait. EMUllir Sjfcrco, 
17715 W. McNichnfs, Datrcit, Ml 4«3S 

BUSINESS OPPORTUNITIES 



IMPSRT-Eaoort opporfunlly prolitahle rror Id-m dr , 
mall ordar business from home, wtfooUt copltal. 
Wa thlp fl?(i for ha r iv-k weml nation. Eapenencc 
unnae rssary. Frt* (Eepart. *Hlltn|er, Depl, C2702, 
Wood foRd H HIl, Ce llfofflla 91M7 

ALAILMDIt bpfiortunltyl Start Pucfltahl* Hem* 
Butfoaaa without Eiparlaricc or Cepltil. Wrlla for 
Free Book, Cate Histories, Plus Complete Detain. 
N* DtHifithH. Mill Order AUttlettl. Efoft, »7. 
Mantnle, HI G7«4* 



ABANDONED INDUtlNIAk (ILVTi — tax* l|! DeteilS: 
Mrtal*. Bm 64 4, Wbodvllla, Tam 75979 



■fCDKE A WHOLERALfR! BEB Friterfdsai. + 55 $ 
Carmen, Chlnaf*. Jllmols 5B63Q 

MAKE Gift MONET up la $2iJNl an NOV*. Send 
$4.35 far Cnmplala Cpurs* end Manual, t*i Frank'! 
itesk Koute, f.O Ofti 703, Ml*|irt Fa.Ha, flaw 
York 14302. 



aitSINEH Oppcrfonily HfWilatttf. Prufoillunat 
Advica. Extra foum*, Argonaut, Boa lGBB.fMZ, 
5ffriR(fiald. flulj, 4*501 



FREE POLISNCI REDWOQB BURL GIFT, H4 pcatae*, 

pic$aaing. HB, Daft. 12, 4423 Dal Aire, Areali, 
Calif. 9552! 

MOW To (til Boo III by Mall — (5JM, plilllln 
Co., 1*7$ Plua, (Suita 13Q1}, Garland, t*ui 750+1 

TAKE Catalog; Ordtrt. Wt dfUf-llilp 2.500 bttt- 
soiling siwciality producti, Lowest below wholesale 
prices, immediate delivery, gAKfotular home 
buiineu opportuaity, Free bank. 3MC, 6041 Da Sib 
Ava.. Btpt. 3Q4&, tfrHtdland Hi Hi. C* 91$G$. 
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BUSINESS OPPORTUNITIES 

ICHUwl h-w pracadrag p*f] 

HUt BIC hfOHtf fv Wing Vfhit You Knew. 
610, W. FdWlH, BOX I37-B, Uhl D*(kt h Teal! 

isw 

TP RH THOU 6HTS IRTD MIST Write Short NtWi- 
P*P « PifUfapli. Easy! nil Details, O' o+l F, 3131-K. 
Stwiwwd, rt>Tla<li)jit>-li t ft. 13133. 

“aw 'n' hot curort "Business Op- 

porhnftlM' clallifled afttwen. Wt answered 'em all 
t&t you 3*nd long, self *ddr«u*d stamped en- 
IfHOpA: Consumer AUillanCl Corn., "Til* CoTiJU m| r'i 
Watchdog', box 13102, St, Fautiburg, Florida 
33733 

waqfui idkil. miMU dUT- nr manurls. 

Prepared by leading Financial Inatltullafl. 0l*d Uj 
Busmou Imrexlori- Santa, Etc. Magnus, 4701 -MS 
Hartford Hold, Billie. era, MD 11214 

non fTwVoM cuu rn(b - jpvuTHMMi soviet 

IhOwi you h-aw to atari your awn businm with 
ciaulfiHi A**rtiiiiw (hir* |i.oo jptfurwiaiji* with 
hrrt order,) *L I, TURFEL HHUi MECHANICS, 
atrr, r r lie artrr an* ihtiT. be w the, B,y. 

unit. 

CUT UBWCfltN m tuu UWBIUtl. t*t 
iwtr Shews new to um ThwHitdi. is.Qfl — ant 
Systemi, 140$ Carriage Lana, Wflstmont, Jlllnoli 
HM 

i mutant buMoewm it,«. Awene cm do 
ii rr: Ft** detaMif't Tunwr/ box n7i, Spokane, 
Wa. »*m 

■E YHW DBM Uttl Frt* Details, Mailorder P.0. 
Ba n 1 404, Hanai ia i, Virginia 23110 

ait Eatninvtil sieady internal i Pmin Mi Mortar 
Sualntis. Frta PruHt Data 111. Garrison, 550 Wagner. 
GratmllM, OH *3331. 

mtu ifictu niBTiB* irott citup. 

Simpn, Portmii. Frt* dltl I It. Bufhijjwr. PM 22791 
[fit). Tanga, HwM* M«n 

m% profit tyuibia t*mu Gift muni. Hovel 
1 l*L Tovi-> Hhlloium lnutjtmenl' Full front DvtiMi. 
Hughes 111 (two rid, Sdi 9016FM, Newark, Niw Janey 
0710*. 



. Durable MMIftl Plastic Inily Wttirpfwf, 

Flr*pror?r, Economical. by* Laboratory, 2036 - 20 7 5 
Orlu* . Ctdtredge, CO tuft. 

MIPMl Tu Heluru - Peifctmin A Hurt Myers 
maria 32.000 fils vprr Rnl iiawm. Train at raTtf, 
vn AopwHt. National lag school, Mousey, 2BM, 
NX 1MK 

MW tM LOOPtMJLEJ OlKOKIltP. EUIIYMM 
Liable. Frit Facts. ULC. lot 354BL. dirkrton. CA 

PICTURE framing — ProftUbli lull «r spart-Llma 
ami nni. Lair fc Ham. #nn handhcok'CAirH 
"Culda T* Pkturi Fnm(A| Praflta. 11 ' 33.00 CuK»n- 
H*d. Fra* Irimlnj-susplin c*til*| Intludul. Japs. 
120-PfW 8 twrtft Barth, HQQfcltM, Mlniwtota K343. 

vuDiai* Machiiwt. no itfltni. ftMt« tarn tnu- 
Int fnfh. Big tatikuiu* Fm. Parkway Midilki 
Cen»rati«i l$KPUB Oftamorlnf Oriut, TlmwiMm. 
MarnanfUQ*?. 

I1MII kTHtimic JiCM — OETMLS F«(t. 

white. Hvotauiic Paris (Orrur, ■&! 4 ilT. 

MOWMVfliE. TUUI 7*130. 

ElMI nEBVt With unit khOWh law — CIUU 
WtallMI 0(1.1 1 Is PM 1 1 eiutprinli. *02. Boa 100. 
UCraOfnllla, B.V. 

IIT 1KBII tKiit Law smiihti Oabd — Vlnas 
C*ih and Crsilt. Drtalli Frail Wullhtdi. Bsm 350-6, 
illlUp. F**w YVk 13510 

WOODWOBKEU - Mart ProDtabla Bnilnua maklm 
Unuiual Cl Fit, Daenritlu* Hevdtiit fttyM' E>*rr- 
151 m vaplllnadin Frta dtlalli. WIIUhth. 32P TR4, 
Clan Cm*, nr 11542 

IMIL** Pit I1.3MMM POUIBLI HCBTHtT StHlnj 
Inlumutlwi. Fna Datallli i* tnlarpniai. Sex S2J. 

£r«i*, Haw rr)rl,_ 104*5 _ __ 

LlUfi Tha ihnli al npalrlnf lunk lialttriai 
"fmuioui im*u invHtnmit. fani 

eniiMorint, HU Mu, mwUiio , Ciin. O MP 

JEWllBT BALE* CAM tUD VOB WBI Full nr 
ipara llntt. Stirtar ill Jl.DD OI*funil*til*|i i Hiieu, 
3LD-AOB, uncelh Itirin, Fdi fllvar Crpv*. IHHnoll 

weal. 

finLI Whir* tha momy 111 Prafaul entity ra- 
psJr raflnlah, taeekw furnJIitr*, luitM*. C*f topi- 
Qnlck any, Two vnill }JQ J«bi j. day a>rn you 
$1 000 a month, Bpmai cars, * Picas, rtstiunrili. 
uni Uni tart cuilMnan. Slut atrnlng >n*r a Taw 
day* prattle* San»tlHUI dalalli Frta. VIP. 20QF 
Hunlfou. Chlc*t& BOflll. 

ST0O Par monlh *irnintl p»Hbl* fllllrvft oul In. 
corn* 1*1 (arms at hartla dr tax offlca djrlng |ii 
!uun. Wt show you how. Slmpla, 

Ottallf m*l| ad Irti. No 
nttfid. HdtriKd tan, IDfil 

“maumse* u*t and N*kJtatld(is ,J txpitlm 
liactsiary llcafliti. dHTaranl tim ale. |3,O0. 
Wondartul droplhip prupotillM Frf*. Nail H. 
T*jt(r. Shi m<jk.n. Panniylvinla 12*72 

, UHWU MOMttV AT MhMn^u^mrtw^ 
Has paylnf Hlatv Mitkly Promt jirtianlly availMil* 
wilhoul Invnlmanl, Wrlti, aiom*li*i. 92- B2 
Bripiton Itlh. Brouklyn, Maw fork 11235. 

E12 POPULAR MECHANICS 



i or uk omen ouring ui 

n, Slfltpla, culckly Itirntd.. 
ulaiman. Hurry. |lf d*- 
3 Monlrma, CMc#E* 



FHDTOtUMP Xgenli Waaladl Malta big Monty 
From Horn* malkitdcr. FrH Samplai. I irformatian, 
pQ^te rmat ic ■£ 7 , fait Prsvidmei, S.l, 02914. 

HUE 11500 Hourly building e-uittim Iiujih. 
c»i*i it horn*, Hue* n*tlo*wldt 3*mtnd7 Fill 
mail ordart. W* tunphr mataNali. imtmctlom . . . 
everything. Free dalalfi. Cuatemcau. 60X5 De jplo 
Au*„ D**L BtLM, WCfflirind HUM. GA. B1M5. 

PIANO Tuning quickly laarntd with kom study 
C writs. Dsptoma grsntad. Am*rlctn Tuning Schonf. 
I7QM TtH*r Orlst, Morg*" HUE, CkHf. *HU7. 

AUAHMT *201.500 V tar hr with ohsilPad adi. 
Fraa Proof rnamn AjipraciatailS. Ifan are raft, PM-J. 
Z31 6 Dal*. Ctrai, ca. wwt 

H*T — St* m par fmnti Sold Uii. porwniliaa 
avarythlng. Print Builnast Cardi, Pancili. Mahchu, 
fraa Ci>t*lla. Sold Magic, POD *4963 <flfcv tampa, 
Florid* »U 

IW WEEH.T SBHMtHI Oogsl Vnr Hama . 
Artyaiw Car Liam. Fna Datatlill Wlnewnod, 0oa 
KWH, WMHCI, WUCOHUn 54931 

linmEB Opportunltl** Olttrlnghoirtt. in* ntal* 
Kl*1* lor idMt, cdhUcti. and frta adi. Write BOG. 
6 oi 533. Horton Giovt, l|l, «053 



ffl Profiti In becnmlna a fuppliar 1* mijor In- 

“ ' ' apia" 

_ 1M n» 

Muon, ffotm NC-2-JA. 1512 U-rvls, Chicago, IF. 
BMH, 



* i f^ r wj4 , ?J n E . puts i«t 



nDA-mirtailkt. Writ* for In* pirtltuliri: 



MAU 2«J%J00% flu hurttffedi Of producls. Gift 
Itemi. nnaRifei. toyi, cardad marcnandli*. IQQi 
othtrs. Gimt Catalog *3.90 (rtfinuJisi*!. I4L 
EnNhWi***, Beal 7tMJk t Us An*Haa H CA OOOM 

AulPOtSt irtaTBSOT. ikhh Hotinr Public now, 
W* gliidl yw, fr*t. W* 1*11 notary mads. R*1u ywr 
Imag*, |ob «(uf, incoma, AislitHic* n*t Hen wim*. 
BiKHurti Soli. 234 Club A 3*rr Antonie, T*i*l 

nan 

$3* .*0 MILT PAT. fWJI W1EHLT. Hontmrfi. 
ImmaOlitt Incnnvi. Eamlnu biaranlaa CvrtlFiutt. 
Fffa FII4»n7AipliullM. JUHIP, Unit 39309-F, 
Madcamta. Tim 7I22B 

A BHK TO tTABTIM III HAH. NBQ — 11,00 
Rrf jndibli, CT*. ton 155W, Fort Wsjo*, Hidiina 
4AS4H 

"MTAm CMiiar 1 , mcopi* Broun PrvttiibML 
(BOdkllt *2.6®. FinincliF, Boa 9WM2. Ulati, 
Rpridi 331*4 

RAMI 1 to I tlmai your Uatl Gina, Nmltln, 
1001 Dtliars. Slant call log *3.00 iHirundablay 
WHol ii* Ian, loi 1 5734- M3. Agltin, Tam 7B7B1 

UHKILl Wooi Limpj im Cam. Long' M3E. 
MultHarv, Boa 1«4H. Lincoln, M|*t*thui*lt* 01773 



PtQFITASLE lUlIHE** du* I* TtTAQLElM 1H0AT- 
Ul. Sand *i.W for MtlUl, D.P.D, EntarpHns, 
V. 0. hu IB Aubum. fUbinu 33130 

~ LUAB MW TH tto' trt*' I#**" thin i».M and 
Turn It lute HHBBBEU *nry walk. Bp CTnumlcki of 
trklH, ynJqu*. *3,9$. B4a 2324, Garland, Timi 
75041 

PHOTO LAB Agonts wari*dl W* Dawloo Anything 
— Dbacraally, land lor Fraa InformatlDn, API, Bos 
40IS-P, FmiladilphlB, PifliiiylManla 11 124 

II TBit Own bum ‘W” Easy, bar* Tim*, 
Provan town auaifi*liai. Writ*! HIT, 7545 Edliun. 

TUCK", MBm »TI> 

ICRJkP 104.0 VOn WAT AICH. Amsilnjly Slmol*. 
Hal* Hi tl.03. Kaninas, 3*i 14211, Uvannah. 

tisftl* IMBB 

MAKE $lg Prafili on Handrid* of Produclt. S2.DD 
brings Giant Catalog rRaFghdiblal, Earl ptialpi 
Compiry, I AOlt Lanburj AM.. CltMltnd, Ohio 44122 

“MB IMOtttm Uttl* Known BuUn*uts 4F . 

I nlormii Ion. wr>l*i 0. Baiktn, 3064-0. Glandll* CL. 
□aeil ur, flwf jli 30032 

Ml iftDaikMwBtttif BMb "3042 Uni flu* Proraa 
Enttrpplin." Fibuloui "Llltla Known*." Work borne! 

BATUM3M, CarBOatj CilH. taOOi. 

PI ABB Tuning Learned Quickly at Hrrmil Fraa 
loFormitlon Fmpir* School, 3«k 4503Q7. Miami 



■EU look* By Mail, compina OtHir tiMp— 
254. MFdwait. Box 44-R2PM. Shawano, WilcDmlh 

541 M. J 

BULOnii prow F**w|l*tUr - Pnl*HlHt*l 
advice, AdnrilsJnj RacOmmend-allOni. Fra* Rapart. 
Communication!, B*i 403PM. Boiton, Man D21M. 

StmTH(TIC LViniCANTf. &*#Kr» wantad Lmiimlt- 
wj urnliui. Frta awe I tine datall*. Criibrlla, UdW-l 
Waxcontr. Dbllai, Ttxm 7U30 

W1 PAT if EACH PHOTO tOftil 112.9D hr. Eaiyi 
Wrlla FAEI K*oorl. JtfPM-2 3110 Full on, laorameoto, 
CA 45831 

tUL looks By MAIL Iona*, bi 244ii7 

VarKOUvar, B.C.. Canid* V5T 411 

IDT Som*lhin( (0 SUIT Do It Tbwgh tha Mali - 
the. Mail Inaxpanifv* Way. Fra* Lmts.ii Sind #1Q 
M5E. Pilftt* Co.. 143V& H TAirkft, Pan tan, II 
60037. 

1HIUMBCI — B* so Acwt — l*t Auto — Komi- 
awnart. Fraa 9«tilJS, Mr. Aganl. POB 40206, 
Main ivl lie, Tennim 37MS 

uhiimitib Pvoru Pouibi*il bll Exqulslta lew- 
alryi Urge SalaCIIOn. Full Color Catalog - |2.M 
(RtPuftdtbT*). McCloud inlarprliai, b Artad*. 
Calumet City. 11 60409 



become real fit ate hhpechm ■ fiH.H Moot 

LT PuttiHraL Ga Boss. Part/Fnll TJma. Hamt Dpan- 
tlon Eliminate* Invnlrninl. SlmpHFnd iittlruCtioo, 
iormi. Assist! nC*. Fraa InlOrmatron. iQflEl, Bai 414- 
m. So lllean. MO -BJaaQ,. 

HHSILTIBB Buiintul! tlM.OO PiuiTlIour Poesi- 
ht*F Eitabrish ¥*ur Own. E(Sy! No N*ld To Be 
Expert. CompJtt* Jtntructidni. Guidane*. Write 
Today: Free Oatails. IGQA. Oept. CH-2. 353 Wail 
Wsstliild givd ., Itdianapolli , m 46 203. 

Ilk Money. Monument 4*1*1. Frti Main. BOX 
3*6, St. ClflOd, M B 15301 

START Pro fi Eaton Stride* 3iiJn*S*-E4i!ly1 AIM, 
(tost "A", FirmiwMia, Ht wVorbiiTW 

I MADE 640,000 Taar by M*llcird*rl H(l|(d oWtl* 
mik* msniyr Datelii 25^. limy. Boa aHYV. 
Ypiiltntl, Frikhliir 4«M7, 

BCOHIBC Sook ButifiVttl! ArrUbAi 
0**1 er Pack* I Ft** I HHCh-lP, Baa HKfoPM-N, BmTw. 
Alt. 72015 

AitJLZi hg Prof) til WMault MmhtMHs*. Ba 
Invei1ni?(it. Jamai Cllnai Co,, Uhlertown. Kanlucky 

42431 

'Pill JnrtlrY Silrt Kit. Mali 233%Praflt. 'COur- 
t*iy C*th, 1634 bgart, aromt, W*w f*rk 10*32 
FREE Giant Catalog — builnaai plana — mail 
h*w to baeoma wealthy wboh«iaJ*r — f ram horn* 
(mix Spin time — Carwal, 5QQS-PM020 HiltenSt, 
Tacoma, Wiihlnftw H43V 

HAIL MOU nichaa Aanaiad . , „ Loam Lo aall 
boohs ,J Luy 3mm" war , . . Farrtaitk Formulalir fra* 

0- vtailS: Elan PxibUrttions, Box 7025. Dapt. PH-1, 
Tulia. Cklalmma 7*105. 

sell on p*rtnn Pimtim from pnoioi, [J**i«- 
ihip |1. M ifliiiindabri}. Meriln-KMZa, IS Valrjwnta. 
■Binning, CA 92220. 

1 HAD1 fl Million flndlrg 'capltci far local mif- 
•hanlt i buiineuman.. Helped others start, Up 
selling, wrttai FBA-ll. Kamilia t Tuai 7S02S 

CNlMHT tWIEHM la a HlEh Pniu Ind*f 
Become ■ PrafaiHonal CHJHBEY IMIHA Qukhly 
Hid EcdMmltillt. free intimation. Michael Jamei 
Chimnay Svrataina. Box 1D7I, Dapt. PM, AptoS, 
California 96W3 

MAKE 6J,«JH03 HbHTMY. Spare Elm*. Uniqua 
proven inlarprius. Bo Sdiint. No. Capital to start. 

1- ree brochiire. KaSfibtilldtr. Got 1132-I9H 

J n-d Ianipalii,, Indian* *JS2H. ' 

6*2. Ml From Squire Fool Plywood. (Bui* Damwdl. 
Hevaaling frt. or 23$ (Raiundihla). Woodwln, 

Srhdlcewatif, Hits. 02324 

fttPAIt HTMiULlC AND PBlUiUil 1C lAClf — — — 
and Pow*r Tool! osrn Gig Money, Short Copra* 
63,9a, Auto jack, Gm lB301 h OrlanJn. fkildi 331W 

LEARN Sawing HKhin* AapiirlDfl. AHn. wom*e, 
Lucraliva Prtktt. Craialln Corretpcndance School, 

3o» 92 J. spe ncer. Iowa Biaoi, 

UN Weekly, Home mall Ini progrini, GOodwetM. 
bn 26233-N. fimiree, Fkrida^iao 
wotiDWONKHtl - Turn 
Free Brocharer pine Shop, 
flew Hampihlre B3463 

HESTAUHAKT AECIPfl DUILP I ALU. START A 
AESTAUHAHT. PHDFE111QH4L, TL1TLD, pkdVLH Hll- 
TAUAAHT SI2I0 IECIP11 ilHt TDPATI M lk H POOH, 
FREE IMFDAMATIDH. Creative food and HeKauriBt 
COhtuHinls, 3M 62, Wllrtttlt, llli iwle 60091 
EARN UNLIMITED Urtre income Taking till leg 
Orders, Vnluue Import items. Free Petal la( WorH'e 
Best Iik„ &647A Cimlnltu Da Pirn, Sail 01 (JO, 

ciihbhiIi >2ioi 

1354,04 weekly Cul rarttaad, "WurV 2 Hours Oalry *1 
Horn i (51 73.00 Far One Ftaurt. Frta Brochure. R.C., 
p.o. lot iM.ii let jHaotOUiawf Him 
VLHDIHB Micmne Frofitn Bvc<n Home. Authority 
live Manuel Instructs. Dal i ill, Fra* PI rectory 
Micbloa Miftirtactureri. Cllkd. Orairtr 7Slkpm2. 
A.aEindrha, Virginia 23S07 

FANTASTIC Way to Start your awn Import- Export 
Bus! nan fi*"* jwur Own i^me Without mreetlng in 
Marthindise. world Traderl OlAAit end Olreclory 01 
FpriHen Juppllars. RaveaH 0.3. bvarnmenls Help. 
Report 65.00. Wrltfer Carr-Am Lotarprlial, Dapt- M*.. 
464 Brute Avaiw*. p.Q, fu 970, Ha ha into, B.C.. 

carmi 

Pill MelkNar Drnpihlp bull nasi journal! Moll* 
ar t World, Soi |$35K fldGa Fall*. Sdvth pi kola 
17 101, 

HI Lew Capital tuiineun. Fra* OetiHi. Nora, 

U2 Svnuci, D.pL Aurora, HUnoU WJM 

FREE petal li pn High Frttti Hall Order Peek 
Builneif. VinEega, Du Z24-FM, Hyde Park, Miji 

oaia ' 

MANUFACTURER NEEDS HAH TP Asiembff [,ri::!uU 
at hom* and uipiily nafiuilal ulti cnwi, lull of 
pari time, Should dailrt buMnan *f their own, 

fiyO- f.tura Ihcprna pglinllil. J H.fl.M ManufaChirerA, 
Aiv*r Band Plintallai. Braidwiy. North Carolina 

27501 



64 metdrlil Into 634.95, 
7BP, west pftersbonwfii. 



31,000. DO M0fith.fr PoitlblalF Over 2,100 Mims 
Available. Huge Profile Every Salal! Free Brochurei, 
Dare! Cdmuairy, 629-P2 Motby. Savmnah, Ceoigla 
31405 



HAM MONEY AT HOME: Men* Probtabli Profrainl. 

ftuih SI- and JASI. Slmgr Sox 174-PM Ahwdlk, 
Montreal. Quebec, Canada Nil 3N7 

iC*fitih»ig m next Riiel 




BUSINESS OPPORTUNITIES 

(G4ftttM*d mil preceding pvt) 



» UN05UIAL Way* Mechanically liKlmtO Pmfllt 
Mike EXTRA CASH! Free Details. Writer 
Erwtr Epreneur., £311 Pnntiaui Ave., Suite 6-416, Lot 
Angelc*, C A MKW4 - 



EXPLOSIVE! Dynamic! Breakthroughl Fin H*ndi- 
t»Hnn« An e I t ! /nit TlnvB Revealed 1 Be Qne Qt The 
Furiunelfl One*! Jump On lut Bend W*g&n! 5*1™ 
TW4 Lucrally* Opportunity Ptflw! Rewards Unlimitedl 
Wag*F J10.5K) On ThU Cn*r Hu Ripufi! lifetime 
■Opportunity! Bni 19166, Cleveland, Gnio MIDI 

^MW Tp PiCk A "Sucottirtij rif*m* BuHfl*** v*p- 
Miff ' 12.no, HEN, 24 Hillsdale, Scut! Depot. W4*t 
VlTlinit 25SM 

UTDMhDIHE Heine y making, fteciMkHwpraal Mall- 
Orter SjiHie**! EFCltlftg 0#t*U*. Cuinir.ln^, 6 ox 
2060, -S*P Piegd. California 02120. 

wilsTroei: free hhhif •iiiGTinr. diHu, 
Dpi 7519ffm2, MumM, Virginia £2307 



rtiriTl FROM CLAtt Ill-Eft AOVERTmhSJ EmUrt 
Hlffw* you hot* to jtart your own pun nets, with 
C lassifted Mvtrll tint Only $1 00 iRBfuhdabl* with 
first ortleU H, E, Tul^ELftDPilUtft MECHANICS. 
D*pL^ P, 2H WEST 5 JIM ST*IIT, MW TORE, N.T, 

lUlLMMfl MUDOML tape* bevuU Nw! 
Mow to m tilled for Succni. fre* Pttillt. 5- 
tnliyrlHi, 60S Mull Street, Sim Uit», California 

BUSINESS Loins! Repay (ram profit*. H% 
Accepted! AiHCkMH, set M-JO, Brooklyn, Mr 

um 

B« nvnu Striping NrWni Lets, hum Demand! 
Start without Investment. lilt, 473 Mortis, 
PiwIdwKi. Rh ode Hind cam 
UniNfSI Idea*. Saif- Imp rove mert NemJetter. 
jjftnu. unprmkm, 6H« Hilfi, wtPHiinivIM*. Nr 
14221 

WHUUI Mailorder Plain, Kamat, W, 8<Ji 
1WW. Fort Wayne, Indian* 46313 

FREE Brochure 1 ■start*” llDft.OT Dally Marketing 
Program! Banco, sox 913MP2. Cleveland. Ohio 
*4101 

WHOLESALE Opportunity. Hun died* Ol Item* fait 
Sellars. Irtormeflm, SnurlAlM, 19J9P Guflntlty,. 
Beaverton, Ml 44612 

GUARANTEED 62JI.OG Weekly. HomtwurM Elfnllt» 
Guaranteed. SI A. ! ■ 1J2PK. fkjHman, Taui 75713 

timtft At home. Let si help you Mfia tour 
mailorder bwineis. Person* I mfHanca Beta I It 

31.00. Home Burin*** BcporUrnltlns, Box 213, 
iliringfon. Ohio 43915 _ 

" MAKE Thousand* In Mill Order. Free Detail*. Cota, 
3331 Hull Avenue. WilllamtbrfdBB. Haw rnrk 10467 

BECOME TfiUfi OWN BOSS — Hume Improvement* 
Information llfl.Ofl — R**ume. Contractors Training 
of Mil nor*, hoi 21, 191 I, tielliy, Champ* Mm, 

tllliwM BI to 

Liod/oav TAB* e rap EUCTftIC fadiohv Etrfti Hi 
Profit*! Xnowledee, lirveitmieit unnecbimy. Proa- 
pectui ID. on iPelundeJjlni. 5*eitt, Dor 391, 
Titusville. Florida 32710 



MONEYMAKING OPPORTUNITIES 



HOW TO WIN CONTESTS] Send SZ 95 Postpaid — 
Free Xurprli* — Bjrw* If You Order How! US 
Investment i, P.fl. Bur 10741, D*pL PM, 

Birmingham, Alabama 39202 

DEALERS Wanted Ljr|e profit*. Unique Proven 
Builnaii. Araeeaut. Box 16M-7WF, 5* rl mj TiariJ, 

me 4SML 

FIRST TIKE DPPEHITJIlirr Start Builiie** lor late 
than $200.00, No OHnpvtrtiun yell fer Inlonnitlee 
Send ($.£» Igi levies 1, P.0, Bout », Bpcheport, 

Missouri 65279 

RMKl Statuette*, NovaJHae, Ni Hal Ion Mirth, Ball 
to ’Ftore* or start lift shop. DelaUe 2B<. 

MaiDlalMnii P-O. Doi lift, Ballwin, Miaiouri 630 1 L 

"NOW (4 IHMM H&h~$t!bcfln*cl«!lljr. OlbNcalh 
Oriented. 1 ' HD.W. Global PubllciticJii, Bok 32 IB*. 

MHweapollt, Klrmeecla SS433 
OVER 1,000 RUEIHESI^F-VOOR-OWH apporluiilllil 
in S l-ssuea. el OpnaHnnlty M«i*jine “™1 Miay'ra 
ynurs frae ter In* aiking! Wi itw- Optortuflity, Dopl- 
*67, 6 H. Michlgm, CJiicaio £0662. 

BBfcUlB FBI VOW AMR. luAh Halevi Sacral* 

Acvnaltd $3 00. Tauf'a, Bur 73, Chrlalma^, Horlda 

327TW 

nor in fidm GLAUIFKO ADVERT I LIME I Ieoh let 
thaw* yen hnw 1e atari your ewn bualnati with 
Cl«*jfi«d AtfvartliinE Only $1.00 (Rahindable with 
II rat entarJ H. I. MPPLL, POPULA* MECHANICS. 
DEPT. P, 2J4 WEST SITU STREET, HEW TDHK, N.Y. 
IH1B. 

lUan WEI ELY PDUIBLE1 Ueiqu* Mail-Order 

M ertunily, -"‘Guaranteed Prairam, 1 mcereilrttf 

C Dcullli Freedem, Box 30224>PP, Denver, 
CelQradfl 60230 

DEALERS wanted ■ FUI or part lima - new prod- 
uct, dGliiFi, sau'.ple J3.G0 PurNal EntErprlm, Bor 
4907, M.iik I'r&Erj. N.H. 0310* 

IHSTAHT Win. New available Rift ImtiRt prlia 
SMimpn Lottery, Free delaiii and memUBrship; 
Ceradlan Money Club, Dept. PM, P.0. Bon 1DD5, 
(Adelaide 3tn.), Teranto, Canada M5C 2K4 



CASH Ldin* "ChrtrflUlit," Wipe out Debts! Enjoy 
AAA-1 CrcdK ! Free Report! "fintHcl." 00* 

2D263- AB, Indilflapol la, IN 46220, 

Vtmt Where The Money nr proresaiuoaiiy re- 
parr. rehnish, reoolor Furniture, lufEaia, Cir lop*. 
Quick, eeiy. Two small S30 job* * day earn y-nu 
51,00b i month. Homes, can, offices, raalaurantl, 
unbilled cusEemer*, E!*rt earnlrif elter a Few dayt 
practice. Sarutlcnei details Treg. VIp, ?c4; 
Wontrase, Cfilcafi c 60Qlt. 

•WElfTTAHtl - CeateCEi - Cntiwtrti 1 &D-pue 
sample Free I Pni«wfnner-P, BOk 10606, St- 

Fete ru'd rg, Tla. 33733. 

PROFIT from inflation , Csiarantaed Resuit*. Report 
SZ.OD. Midwest Cbnuinenl*. Elbe 7-33, Hoc Hester, 
Indian 46«76 

HDW INFLATION CM NUV T0V HlQH M«1 Send 
53.5tJ Postpaid: SAS inveslirenls. P, 0. Dor 10741. 
Dept, pm , oirminihun, AEibtme 392D2 
LET Mb show you how you can have your own 
Rubber Stamp Elusineai Frnl Write: Roberts. Room 
HC-2-JA, 151J Jirvlf. CbH;*p> H IF. W620- 

IELI FNBTOt — Hake money with your timer*. 
Dooklet tells how. inclwdt* directory of where 
to sell your pictures. Tour camera could provide a 
second Income. Only 61,50. A. Harsen, HO Park 
□rlva, Bmi HE. Belfmawr, H.J. 06031 

644.45 D*My Startuif nem w*fk. «o Mailorder 

Swfndlt or Slohiito EavElepes RtpellT For Ini anna - 
lien Mall 3-&C fuSltUmpi 5blamek, Drawer 4009, 
Valley vnMieV a BIT 
STOP Wealing Money iniwenne queittonable oo- 
portunltj (ft. 1OQ0 cflera axpliined. Globe, he* 

aoaiu-rtt. at, lwi*, m. »i» 

ntl Report. New ptuwery In Battery liroadl- 
llonlng Mean* dl Big Prpfilt fart" EFactone, 7415 
Game Drive, Little R«K Arkansas 72205 

"UMBLEH — FREE! WIN lifetime Income from 
dice, roulette, IherMfbbred. harness, Am racing-. 
Guaranteed! Research, Bor 55IPM43, Mlnedll, FTF 
limn 



CLIRPINt HEWIPAPEHR— Elm 5150 weakly at 
heme. Free Uelelli! Bor 1626, Watecbury, 

ConUfCtHlrt W72 I 

HAKE HOhEv! Collect COLD and SILVER coins, 
epeklet IflH haw, Sond J3-IXJ V*ILiie Enfarprisea, 
P*tt, IB2M, l«3 iWh Lane, Brooklyn, MV 11214 

r|l HACTItlt Wan to MaAe Honey at Home, 
Details F«4, fuHelB Enterprises, 1312 Linden, m 
Hanruhaf, Mg E340T 

HOW To Hake Mflnev Writing Short Filler*. Repurl 
F*sy Miller 1 *, Spa MaJ-TPM, St, TTramei, V.l, 

FREE Dilillc 1 Previn Marey Making Mail Order 
System Hooey Mlnfar'i, 295 Mobil,. Suit* 3, 
C.h-mi 'In. CA 93DI0 

WIH at Roulette!! Winder*' System. Winning 
A|m»t Oiarantaed InitriKtleo 0«kl*t flOV, 
Flente, l43Vr Norm Merkel, Paaton, FL M*57, 
APPRAISING Real male, fiefastic profit*. Free 
Report. Mr. Doc 6125 PM, Hayward, GA tMW* 
m RUT NEWIPAPER CtlFPIRO OF Wedding 
Announcement* lor 51 .60 each. InalTuctlori* 61. M. 
Clipplrt|fi, Rex 491 PM. Galeivllli. Testa* 7652fi- 

H NIT1 RUKIH 111 . wmm.lt! Write: 
HNOWHQW, !!r< 261, Unniod, Hurlh Carolina 26110 

TAI1E1 Using Free Construction Scrap*. AttfiC- 
Nve Sturdy, Quickly Built, Compiite 1 nttrucl Ion*. 
62.00 tor Blits, tel I7S6, nil lun. Qd u i a iki BB435 

MRMI Horn Sell lot Photo*. InttrucUoni 62,00. 
133 Walter Avgnue. IhOrnwMd. Haw VprA 10504 

MAILORDER BEGINNER!. JM,&00 Yearly Potential! 

5 nil inFormiHon A1 Hgffle. Part Time. Fret KrochuU, 
Alpha Omeea Entorprlu*. 416A Jeffrie*, Mnirrovia, 
CA. 91016 



SUCCESS BOOKS RENTLDIT UlOkpensiVO! UpporLum 
lie*, wholliale omtl Gee's, ?*( H Llvlncston. 
ljvln|al(in. NJ 07039 



Ftit llsl gl MoneymaklnE Feokleli, Ideal 
Spec mill lei. 6 7 3- A Gift* 51., flahway, N J. 07OC5 



HAVE FUN AND MAKE MOhET TOO! WIN MONET At 
ttle RACE TRACK. PDSER BLACKJACK, And DICE. 
Am *.re your Friends at BILUAROi, Sand Now fur 
FREE Catalog at inlarmitlun that Tell* Vpu How!l 
TGB CAN Bt a WINNER! Sria*. 7217 UnlVtrMly. IS. 
Peurle, IL *1614 



HEW - proven Plan For The I9BQ'« - “MUM IT" , 
fitn Honey Fur Ten. Sat I* Faction Cuariotned Send 
510.00' Today. Mardou, 1307 PM. Laura lion Qrlvi, 
Endicdtt, NT 13760 . 



PROFITS FROM CLAtlFEIID ADVERTISING] OoukUt 
;,nowv you huw to start your own hi*lne** with 
Uj ii ifii'il Advert 1*1 at Only %1.00 fftefund.ibk with 
f.ig-l erderj H.C MPPEL PflPVLAR HECNiNICS. 
0EFT. P, 224 WEST S7TH iTKElT. NEW T0RR, N.T. 
TIHII. 



INCREASE T0UR IhCME (350.00 Weekly Home 
Business. Free -Detail*. &+K Enterprises, R.O. Bor 
10 97-0. Cle v aland, T ekas 77327 

62B0.OOO Postible Immediately from Govarnment 
Oil and Gas t eases. Detain 51.00. Energy Hesouice 
Cam piny. 1013 Westchester Court, Evansville, 
Indiana 47710 



RABBITS — CM INCHILLAS — 
FUR BEARING ANIMALS 



AMAZING Prow*' 610.000 Teirly Raisini ReDDItl 
lay won and Breeding. Dels 11a— Sl-DQ. American 
Angora, Malt* 12, Montana 5S3M. 

5600-ti MM Month Nan fiIHhi Rabbit* nr in. 
free details. Whitt'a Rsb-bllry. PM, Hudson, Chin 
4 42*. 

EARTHWORMS, LIVE BAIT 



FREE Uteralure ProfitiOlc Susint** AlJSIfig Fltl*- 
worms, Drlckfllt. Wo Teach you how to Its he and 
Jell, write today, drier fUliWenn*, PFainl, Georgia 
31710. 

■NET Nitfitcnwtin Mltt/Ritcll — F«t 
Literature. Faln r i Eaclb worms, Edtian, Georcla 
31745 

R E DWBAMS Brtnin 5,OQOJ22.DDt JD.OOQ- 657 .0(1 
ineMloi KHlage. nailing instructions Hi*. -os Wdrfff 
Farms, F.O. Bee 414SPM, TNaco. Texas 767D5 

POULTRY A CAME HIRPS 



Bit FREE CATALOG, >11 abnut growing bind* at 
bomej incubator* Feedfis, hatching aiki. Write: 
Marsh Ferris, 14272 Oruuhhunt, Garden Crave. CA 
92643 

AVAIL And fquln*iH>Tt oai>Fof. Alia bcnklit H Hvw 
to Produce and Sell Quail Tear AHHUid". Send 25< 
tdi C3f MFe.. P.0- Bo* 1562. Depl. 15|M. Savannati, 
Cl 314D2 

HI netar* bier Catahif 61- 00 - "Everything 
T«u flame Hr Swans, Fraitoek*, SMtHrts. Ptiaoni. 
hobby supplies. ftrembvrT* Pets Onllmiled. Pine 
River 50. Minnesota 564 7* 

~bF INTEREST TO "AM, _ 



KID Flea* ft niche* end Other Household Pests 
yotirsell. Etimmate Cbilly Pe*| Gontrel Agencies. 
Pr&fluct Inlonmitidn 62.V5. — Prererrwt Products, 
414 Woudwird Avenue. Jacksonville, Alabama 36265 

DIAMONDS. DO IT KlftHT — By * simple tut learn 
to Till Ihe 01 hi rente between vcnuine Diamonds 
end Simulated ones. Send 52.05 l*; Helpful Hint*. 
P.D. fins. IG72, Orlandu, Florida 32406 

' fttf FINEW9H. Pin* get >4101 Cbmplntc Dttiilt, 
52.00 J. Lord, 541 Bdlatr. Augugla, GA 30907 

5AVE Hundred* Buying Front The Manufacturer*. 
Fur Detail* Send Stamped Envelope: Wrench 

Publication*. P.Cl Odi 4277. S*n iiandrb, 

Catltomti «579 

NOW TO PftEFME OWN SIMPLE WILL - Iritrao 
tiora. Sempi-c* - 510.00. will*, ObK 42, 5«6an, 
EilMI B7 3B1 

irop OVEN PAYING TOUR FEDERAL INCOME TAA1 
Easy lb FtPid Ktpcrt Prepared by Praftiilanili. 
Mwiey Bach Guarantee. Send 13.95 Iffi TWE 3 , P.Ol 
B us 1654. Corpus Christ!, Texas 71403 

VHonf rime only, Gather Gam* Double f*c« vaiu*, 
I Bit Chirac*, flaw, 56 -DO, Rudyt, 901 Lawndale, 

Royal Oak. Michigan 4«0fi7 

MOTTltT HEW COLLECTIBLE - RAKE UHSI Oe 
tails Free! Taylor's, 113PM Marlin, Indian Harbor 
Beach. FL 3*537 

•VRBLARtlL ARE SKFftOCKETlNCt Tour House, 
Apartment or fiirm May Be Lhviling A ThtNt Cbm- 
fflete Manual or Home Security: 54.40. Glenvale, 
Hex. nig Slallcm D, Toronto, Ontario M6P 3J9 

KNOW REMOVAL MADE IA1T1 l«EE UtDCNbRI. 

Me Lain**, flax 562, Statesville. North Carolina 
2B677 

FALL fUELS! Guide t Q (HfttJning J helling lunli 
abloiulely freer 52.95. fAVI, Box £10. Carberry, 
Manitoba, Canada R0K OHD 

*ELf Imorovemifit Book*, Fl44 Citalog. Shaw, 
7217 Dnlvtrilty. Peoria, UHnnii 01 BU 

pud d tier tour OWN bax fnm eeant! ERtertiiiiing 
Del a ill 62.00 3 AST. ExprtUMay. Bok 6330, Ventura, 
California 43003 

FAOriTl FROM CLAI5IFIIO KDVEt Till MSI Bbohlel 
show* you how to start your ewn buimaii with 
Classified Advertising, frly 6 1 -Ml iRt-Fuiidabk with 
first order, i H. E. RAPPa, POPUUH MICHANlU, 
DEPT, P, 1U WIST RTTH *>*EET, HlW TORN, N.t. 
I BUI. 



OF INTEREST TO WOMEN 



STUDIO Home knitting Machine* era n profllable 
hobby. Credit available. Sand 61, for Iniornutlon 
tb< Studio, Jtpr FM4»17, Seattle, WA 0«]46. 



END Honey worrier forever | l made 577,OO0 last 
year. Pud Hardly any taxai Vou can loo Free proof! 
Stain*, 63B1-M Vicken, Sin Plage, California §2111 

MAKE MDHIV FftdM H0HE1 51* rl ybuf own profit- 
able busmen I Free Petal 1*9 Patrick a. 912 Summit, 

PwR*r* Crow, 111 . floSIS 

50 MOHCY-MAMHt KEP0KT5 YOU CAN HEPtlNT, 
SELL FOR ICQ 4k PHD FIT. fiRQVl BOOK CQMFAHV. 
PM24D, 4519 BAZIN STREET, HOUSTON, TEXAt 

77034, 



GOVERNMENT SURPLUS 



GOVERNMENT LANDS FROM 5T» ACRE I hffme- 
*19-65, tafnnJnn, uacetiuulns. investment oppurtunl- 
li'Bsr "Gbvernmenl Land Buyer'* Guide" plus current 
h-.traga—tS.OO, Surplus Land*, Qg* I9t97-A9, 
Washington, DC. 2O034. 

(CeNtlnueff on nait pagal 
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GOVERNMENT SURPLUS 

jtotijntd ft** preceding pat*} 

-nOVERHUfNT SURftLUl aiftHTHYr . . . Guy 
iDD.oao Mbits {Including Jeapj? . . . low Ji ?f tm 
denari Host tomplrta Information BYiilibJ* — 
J2.au (njirant^di. SVRPlUl (irsPDJAL. flux 
.•:i :■'•’■•!. WASHINGTON, dc mm. 

1t#0 Surplus Army. N ivy liati M M|t llluetrit- 
*d catalog. Sand (1.00, HuveS, &«7 North Clark. 
Pepl. J-2, fliltBgf), III. 50ft57 ^ 

i^EEf-l — *11,39! — C444 — — 

4»,QM ITEM* — DavtiNUtHV tUFPLIfl - HOST 
COMPREHENSIVE OIHECTORY AVAILABLE TELL? HOW, 
WHERE TO *UY — YOU! AREA - ft — MONEY- 
BACH GUARANTEE — -GQYERhMLHT tHTDHMATION 
ii id 1C El," DEPARTMENT 1-1. BOX **2+9, SAN- 
FRANC I ICO, Oil I FORM! A *41 ( M, 

p.r-rl-C-1-AL UNITED STATES DIRECTORY , 

frtpt , . *37. 3?! | . , 400, QQD Li it ii-ifi I r , , Tour 
immediate Arte! I , . UNEBUALLEDN 1 , . t ? I'm (IN- 
CLUDES t LANDS, fi-LOlTtRlfS lNfD-BUI0£11) . . 
UNCONDITIONALLY Dll ARANTEEOI! . ■ . United 
States/Gieal Likri federal Surplus Depositary, 
B-007-PJ. MlflftliSld, WiKonjln 54449. [COPYRIGHT 
iiinj 

JEEPS MOW Send ler [Hriclory Today. J1.6D. 
MONEYS AtE GUARANTEE, Jc*b5, Dept, PH2, R. l s 
to 0 , Hcithtcn, Georgia 305+1 

GOVERNMENT SUHFLUL Sjv rtMf Af«, Hm*. 

wh 6 J8 se nd ii.m. surplus headquarters 

BUILDING. Bax 3a 1 7? PR WithlnjtQn, OC 30014 

M-E-P-5!! 133 301 1 525. WO lifflifl BBT In Tour 
Area 1 How! Wh b rs! - - J 'Morvevtrtch fiJU-A-ft'A-N-T. 
E-E-Q ififiQ GSrtniment tUA-P-L-ll-l Directory" - 
I ire ludliiA : “But G-LAMDS/ 1 - - “G-0II/&4S LD-TT. 
E-R-l-E-f," - - U.DCi CSURPLU5, to 2M9E, 

5-yfJtuM, Haw York I12 2D. 

HOW to Mjlm Mcme* on Government Surplus. Sind 
SI. 75. Bub Reii Producll, fl.D.fft, Emporium, Pa. 

1SI94- 

MOTORCYCLE! — JEin — HELICOPTER! — 
AUTBM01ILES . . . GOVERNMENT SURPLUS DIRECTO- 
RY — MOHETIACH GUAAANTI E— NSHM, Where- jS.QD. 
Cj Lnlormatlufl, Department 17. FeSiril Building, 
Box 3913, SpflntfloM, Miii«hgjalts 03IOj_ 

JEEPS. Track*, Irom IS2.+Q . . . BoiTl. AlfpUnei, 
Autenwbrlei, MirTorcyeltt, Typewriters Tools. tlflth- 
ing. Sports, Camping. Pngla £ ...aphic. rieeironlu 
[qjipmcot , . Hid ,000 Amazing Bargains direct 
from Government Nationwide , low tt ?e on 
dollars! Surplus Catalog and Saits Directory i£.M 
Irtfundatiie!' Surplus, to 954-FFM, Muskegon. Midi. 
40443 

discount catalog — Vm-nvn bmis, Canitem, 
Viel-nam Jackals, Knivea, Jungle Fiats. Pach-s, Hel- 

mcu, c- Batumi seno si QO Reiundabie Quit 

■M Hilary Surplus, to BU9-fM, Na-sftvllla, Tunntsitfl 

37207 

JEEPS J52.4D, Airplanes SJS.01 Tyatwriters S+.7Q. 
Best* S7.5Q. direct Tr*m goireirtment Directory and 
Surplus Catalog $1.00 [ruiundablB-t. Ml-dwtsl Surplus. 
Itni «J.pM, Dayt&n, Chip +5401 

B-A-R-G-A-1-M-S 111 Jteps— 4MVD 'Iruckil — TracHjfil 
— Tjfpe'rtf Iters! —TAFpi!— (jOrtrnment Sfll+S. Your Area 
liFLR ht H-CED BUT-E AS CuirarilAud 
R E^P Q-B T, JZ,- TJL 1 . Box |57,p. Vernon Hills. 

IIHnali BQ06J 

PROFIT FRDM GQVEHNMENT SURPLUS J3 QD. 
SURPLUS REPORT, to 7CC7, C lex e landJJMu ++12B 
GOYEBNMENT Surplus Directory" *i Money Back 
Cm, i ranter. SarMt es Rh-r btsl ci rnctorips, dxcept vOn 
receive wllhlfl liuen, Uayi or money back. Try Us! 
Sutiehine Bu+M, Oept 4(3, Poyte i , Bex G9B.. 
fiuilpnrg. Virginia 2459ft 

GOVERNMENT SURPLUS Ksw and where to buy in 
your tttp. Complete Informal Ion SJ.Qfl, DC Salts,, 
Box n+4 r SeNna, Kamai 62401. _ 

JtlH . , . 499.999 otto birnlRtl 1 !! IhiMb 
track!!! Fully euiratitearl directory. Cavtmmtnl 
‘sources near you! I 1 fl.75 today . . , Herb, 197 Lake 

Street, Englewood, NJ. 07633 



GOVERNMENT BENEFITS 



H-O-W T-U COLLECT TO $113,501 BQvERhMEhT 
BENEFITS OWED YOUII — NEW REPQflTir — *2.00 — 
MQHEV'IACK tuAflJHTf E! _ “BENEFITS 
ADMINISTRATION." DEPARTMENT *04-112, NATIONAL 
PRESS BUILDING, WASHINGTON, D,C, 90043, 

VETERANS! OOE1 UNCLE SAM OWE vDuY “How Ta 
Get What U.S. Government Dwat Veterans 1 ' Gan Helb 
You Find Out. S3. 00. The Mall Sack. 600 WelcR 
Hlvd., Dept. PMaaz, Mint. MiplUgan 4ft5D3 



LOANS BY MAIL 



BORROW FROM HOME. Any amount, any purpose, 
within 30 dayi, CwnpelltLae KAlei. Also, you can 
earn unlimited income as uu r Money Asenl, Hn 
experience - -ewiv hours, tyalioM C^npany 1c puitt 
ey+ry wiy ptitllbla. Nu Gimmicks! Free Details: 
Financial, Dept 10-C-2, 1143 Reservoir Avenue. 

Cranston, ft. I. 02930 

ARAB HON IT TO LOAN, Invest Fur Busina is, 
Investment Purposes. $30,000 *10,000.000, FREE 

Details. Arae-PM, 339 Main. Vidor, 3* 77669 

BET Cash Grants — From Gavdrnmenl. (Never Re. 

□ .] Also. Cash Leans AH Avei TJi^iMm Complete 
j i mill on, $2 00. (Refundable). Surplus Funds-PM, 
1599 K Street, #542. Weshin£lun. O.C, 2DDDC 

214 POPULAR MECHANICS 



DDrrOw tzs.aao “overfilgJU, 1 " Any pu^posa. Keep 
inUeftnltely [ Write SuccevB ftaiaardi, Bex 

25263 > AN, Indian apofli, Indiana 46129, 

•HHDW 11,000-1 JO, DOo xifrer^ W^I 7 
Anyonat Credit unlmpertenl. Rfpay anytime, tr- 
tredibly low interest. Nu interviews, c trilateral, cs- 
algners. Unique "Financier’ I Pint," Full I nf prmation, 
J2 irelundiDlBj. Spectrum, 79 Walt St. -7. New 
TOrtHOWB - _J___ 

UNlECUftLB Loins $4,000 Up. Data I Is J-2.00 
Fiesta «PLM. Gpnnglield, lltlroll 627DB 

FREE Details on How to Borrow up |* *10. 000 flJi- 
tirely by m&|I. Walt*: Poatel Fl-nancnl Servlets. 
Inc.. Dipt, 1311. B14 Pierce It., P, 0. B6< 26B, 
SJOiii Ciiy. tow* M] 02. 

BORROW *125,titii tnlereut-FrHM B+pey totlm*. 
Evnrvene eilglble. Free ItMil: E^Kullvl PM-3. Box 
9S6. Dundee, Florida l«lT 

CASH Loam and CirlrMlt Gnentl 1e iRdNIdUAle 
relused Eisewftere, Nu Crtllataral, Ca-S'gnari. inter- 
views. 9R% Accept nr), Asi«jstes. per 9B-A+, 

Brooklyn, NT 11 230 

*U1H* LMHU Personal, Business, Consolida- 
tion Any purpess. Write, NATIONAL, J07P Ftlth 
Art-, New Turk 10017 



PERSONAL 



inforhat to n/a ssisi a.nc e on Anything, usa/— 
Worldwide; I nternaUnni I leaeerch, ftauvice. Box 
425, Blue Bell. Pennsylvania 19+22. 

CUT CHBCEtT BUDGET IHFULTtDN 15-10% WITH- 
IN 10 DATS, DETAILED MANUAL »ID,W. DM 
Enterprliei. Box 549, ManhatLin, lllljioi* 60++Z 

ton MIRACLE* AIE FREE. PAUL. IDA IHt, 
CLARItSBUHC, WtlT VIRGINIA IOOI 

HOW To Taka Charge ol wauf lift — towHftt 
Llle PJajHung lostilutd. Sox 2020. Urtusport, N«w 
Tor A 14816 

CtRUll BEHtU BY MAIL, AMMwned toveriltlea 
offer lull4ccr*UJtBd Bachelors, Masters, PH D’s . 

Free revealing details. CminiflUftE. to 317-MP-2, 
lust In, California 92600. 

CBLLHBE DJpInmii Without Claisei Accredited 
Degre+i by Malt. Free DctaJIs. DAG*, ftox 3349ft, 
Seattle, wA sstfti 

CONFIDENTIAL Glilc ago Waiting Address: BuilntLS 
Penunel Since 1944! Mail Center. 323(k] Fran him, 
Chicago 6«0t _ 

FINANCE TOUI DREAM* With Government end 
Foundation Grant*. Tret detail*. T+U-PH2. +32 KH, 
KarmOia tiv*^ CailtOfflla 90 25*. 

MEHI WHERC HE YOB! "WhU It ttepni To Be A 
Min". Pmlltililf Ppwertul, Guaranteed. Send *2,00 
Ip: SEECn, QrsIMan F.O. 21995200DF, Sait Lake 
City ft+106 

IMPROVE Tour MSrrpry, Delaili Fraa: Memory, 
Ion 77 . Pike, torn s, 67657, 

DIVORCE. Beat Ihe rauhvt! FlgJit all dlecrknl na- 
tion! LJlaratura, *t(ornevs, JnformatJon Free. PtMte 
disscmlnaie. MEN'S RI&HTS ASiH, intf'j, F crest 
Lake, Mjnn. 55025. 

NERVOUS — daneity Rieipe. J4 9H, B. Cl Mo, BON 
47933, LSI Vagai, toada B910+ , 

BIBLE Questions answer ad. Stamped envelope. 
Bylon, 17167 Bentler, Detroit, MiCftigin +£219 

f 50 1I411S SUFFERERS: DISCOURAGED: 'wzile for 
Fret important Information that Is h alpine thou- 
sonrtj Pixicai, to 2 i J577WM. F'jrma Ohio 44129 

lY+rnnal , . . Lila *nd oaath iku abiwt hut 
WOOD HEART EAS . . Write; DPI. P. Q. Box "F". 

Albemarle, h. C. 2800! 

SITE OH YOUR INCOME TAXES, WITH ULTIMATE 
TAK SHELTER Method cl Super- ricti In Speciel Llil 
ef Legal Tsi Pe c U'll ions and procedures for husi- 
( 1 US.S and egriunn! rat erne. Send $2 .DO REFUNDABLE. 
Wilson's THA, rDE West Me Gal Hard. MurK la, Indiana 
47393 

HAY-TEYER SUFFERER* . . . Easy RELIEF without 
drugs— *3, Speircer Enterprises, Bp* 111, Spencar, 
wust Virginia 26276 



A LIST OF UNI- Liners char Mill prumett a friend- 
ly argument at any lalharlha. *2 00. Sp+tial^+d 
lYwki, PA Dux 7751. 



Sloe hi dm, Call lamia 95201 



RE MAILING SERVICE 



CdHFiDlflTIAL MAIL and PHONL CaIK Received 
jnn furwardod Daily. Central But 357PM. Claymunt, 
OE 19703 

PACIFIC Nunhw+sE Addreiv Disureul Rtmallirg 
Service, Write; Jobs I, Bu 546, Wbddinaille, Wa 
9*072 

TWHJNTO Rimaiit - canneaHtiai service, write! 
Williams, Out *35, Adelaide St., Toronto, Canada 
M5G 4KJ. 

VIRGIN ISLANDS HAIL SERVICE Our iiEhrtivi 
address Is yours. Prompt remaning forwarding. In- 
uuiru BE Cr+ix Island Comp joy, D«pl. 1, PO 
Box tMl, Fiaderiksted, 5t. Croix. U.5. Virgin 
i Hindi MB+Q 

UNLISTED ADDRESS, Dlitrfd and confidential 
ftemail SAC Single. Mail Forwarding Service, &D5D S. 
Main, Houston, Texas 77DZ5 

RCMAlLlNG DIRECTORY tl.H. IHIIRNATIONAL 
IR EMAIL FORWARDING ASSOCIATION, BD1 15MM, 
HILO. HAWAII 91723 




L E TTEHS Rsmeiled and forwarded, Dililli 25t 
to 6, Buffalo, New York 14212 * 



fflE A 3 , "* m * ll, r* Lilting. (New Asenle Wanted): 
Box 471PM, Allunta, Trill 75551. 

BOSTON ftemaili. Stampad Singlet 506 Jirmin, 
2P'i Nahanl Hoad, hananl, Man 0I9DB 

TOUR mail HecaitfEd-Foiwardfd-Conftdanllal. DAL 
Mall Service. F.D. Box m. Soulnview Station 
Binghamton, NnW York 13903 

3UPERF1ST, COfiftdentbal , RaHaDIa, ECDnemlC*! 
45t. WMb 1 !, Be i 193*5, Axky River. HllQ ++nc 

HUUVIUt COHriDEHTlAL NflMa! baiJnHH 
rcmaltlng, plione isrvleei. Prompl, depeodible. 
Mallwty, to 2+ 949PM. Nathyfllk, Tn 37202, 

NEW ME ll CD Pi; mi !s Iminfdiate re-mall ^r: C 
Anthony 230 E, 22nd it., ff*+, Roltrtll, New 
Mailco A5261 

NAIL RECEIVED — FDRWARBia DAitr, HennuaUi 
Menage fflenl AuoclaLei, F.&, to 401. Krtniburg, 
New f ancy 07734 

FLORIDA R EMAILS Receiving-Forwarding. fUlan. 
5326 Aulfen Drive, JeuAierwliTe. Flurldi 37210 

MISCELLANEOUS 



DUALITY CERTIFICATES, serious, comiu/awprd 
youriflf, friends. Rvs/*3.00. Documunli, 2023 A W. 
CBolM, nine nil, Az. S5DH 

PHOTO li. sealed In plaetic. Ail Etitai, pnYlfKH. 
Z4-hoiiri. UU AgAHTEED, Send *5.00 {ic-ditiunal IDi 
14- 00J, phnlr,, fiaMe, addF+ll, hsicflt w n.ght tiiLr. 
eyes. bmudate. CAACLhlt, liox 53D0DH46, 
Jacksonville, Florida JJtoJ. 

TURING: Vinyl, Lutu, HtoOelna, Qolerge Catalofuei 
Canal (tutor Supply. J29 Canal Strut, Nlw Tork. 
New York 1HJ13 

IDChTIFICATIDN CARDS. Send fur In form itf mi. 929 
University Avt„ Berbtley. U 947 IQ. 

ADTDMDRILE "Driven, Mile^eiule. Qriw l«t« 
Mgdal Cafi, Pick up trucki all uver the United 
Slain. Dalafli *5.00 plus lalf-addrened envelop* 
with stamp. FtJ.C.. Box 5ft3. HnncKk, Michigan 
4 59 SO 

ONNAHENTAL Iren D*iigm. Bonk nl 1600 Beauti- 
ful,. PriCtlcll Deiigni for Railings, Cnlumni etc. 
True literal lire. Dpaninghtm, 3ML South 3200 Weil, 
Bfrx 20005. Sill Lake ch. Utift 1*120 

PHOTO MENTIS tCATlflW CARD* . . . CartiOcat*i 
... GUARANTEED!! Samples 25Q ., BiVCO. to 

3+61-P-K, PrbvidmCrfe. G.l 0?9M, 

FREE *io« Surprise — $2.00 Handllhg to: DBA 
Ml, Wgrtiri w, Ontario N2J +c^ 

HlSTDRlCAL CASSETTE TAPE: "AEHNEDY PRESI- 
DENCY 1 ', Mail *5.00. Tower. Lewes, Delaware 19955 



WANTED MtSCELLAN EOUS 



Buying Turgsten csibtde, rep ■Pricer - Peley'i 
ipdnllfill Salvage, 123*9 5. Mlngu, Baltte Criek, 
Mi 49017 ibLt: 979-4Q75, 

ROLflp Silver, Platinum, Hercjry, Tpntaliim 
wanted. Dree aiM-yed. free tircuHr. Whalealit 
Terminal, hnrvHnnU. M-i 03062. 

I BUT Old FeuntalA - PMir Evans. Box 1+93. Santa 
Monica, Catltprnle 90+06 



HEARING AIDS 



HUGE SAYING*. Ell ml nils dealer mark-ups. Free 
Trial. Batteries Wholesale. Terms arranged. 
LbydvPMC, Rijchlnfd, III, 61104, 

TRY bePora yuu buy! Rtotek Hairing Aide, 152-0, 
Rinokport, ILL 67910. 

TOBACCO 



MARA Pips}, inlermetleni fHisi*. |ne„ P20, 
59211, Cur ago. Ml noli 6M M 



FORMULAS, PLANS, ETC- 



ONE HUNDRED EMILY PREPARED PRODlfCT F5i- 
MB1A5. Rush *1.00. Distributor, RJfiftft, Miltbn, 
flarffll 54570. 

VOIR FORTUNE In MuneyHaking Furmuln! TBdu- 
sands available at bargain prices — manufacturing 
secreli— ■ easy mpney melhdds— -details *?.□□ {Re- 
fuMlble!)— 0WA3, Bex 193. arouAFielrJ, WlUuntin 

^ 

NEW MOHEYMAAING FORMULA*! Catalog — *1 jOO 

— Refundable! — InnoveE, Bex 63, Custer, WA 
96240 



SPECIAL SERVICES 



LKFDRMJLTEON On anylhlng. Faremon Research 
Spatial lets, 60.15 Wuodfkide. Wooden! t. New York 
11377. 

IHPQNMATIBH hi Anything. Thorouglr, ItHieuUe, 
Fast! - Glubal Research Associates - PM, Sox 1*2, 
Ydieivilk. gonpecl it «t 0649?, 

PROFITS FROM CLASSIFIED ADVERTISING! Buakl+I 
shows you how lu Hart your own busmen with 
Clasilfitd Advertttmg. Only $1 00 (Rerundable with 
firil order. I H. E RAPPEL, POPULAR MECHANICS, 
DIPT. P, 72+ WEST 57TH STREET, HEW YORK, H.Y. 
1D5t». ■ 

*E5E ARCH/ 1 N FORMAT IDN any Item, subject, ser- 
vice Free details. MaLIrvty, 0ux 249+9t fc M. fiesftvllle. 
Tn. 37202 




BETTER HEALTH 

NEGATIVE. Toff ifkCMTQeS Soil A«C4*fdries r 
(Assembled -Kill). i'F|stinatin| deliils— $L0C>. 
POld-En EntirplHi, bn 1282-PM, Glendale, Arkipru 
Mil _ _ 

MEMOmiain Cvr-nt piniuiwiil.lT. IrlwmithHI 
tret, V hi iif, Box 9S42-MI, sun It, WA WUfl 

mw To stop Smoking I Sterol Reveals All ruu 
Need la Know 10 Dd-lt-Yauraalf, Send $3.35 
Ashton" i. Dtp! 3. Bm 2214, Pjkg. Washington 
99302 



ttiOClHGT Stop! Tailed Mailed Booklet 53.W. 
Monay Back (JinfifitH P*rfcmirat Assoc salts , United 
Farm Bank, Wllfcrt Btffi r PA. 18101 

■W INOKINfi WITNdPT MINI* 6 WElfcHT! 32 

book 12 .00 t$ii|« r Morgan, Etgi 650. WnnOsor 
«ll, CT 0603B 

flowers* plants & 






NURSERY SUPPLIES 



lEaRN flower ArmngHit and Florins 51 an ouil- 
ness nr hobby. Free InicrmaNcn cb hnmi Study 
count. Llfilimo Citeei Schools, Dept. 0-584, 7251 
Barry Ate hue. Los Angelas. California MOW 

am it cVnunii ssot mind. Hm Sttdt, fend. 
GoldlflUll. Full Information. K. Collins, via It, I owl 
433M 

LUMH LMVftcapIflf «t h Suit- fm booklet. 
Lifetime Cared School*, Dipt. A-794, 2251 Barry 
Avenue, Lea Anieiei, ci Worm 1 mom 

PimiP sadl Salt. 51,15 Each. Postpaid. 5ASE. 
0. Tharp*. P.O. Sol 415, Ellemburj, Washington 
9B926 

WINEMAKING A OTHER RECIPES 

wiNLMmcitt^HEiiiumi „ . . fra* 5i*»iy 
catalog. flail, loulpbwnl. Conlirunlal, Box 

40016- PM, Indianapolis, Ind 46266. 

A0M1 poetic* of the irtwtn mq. Uri w oo 
Ti; Spaelrp Servlets Corporation. PJO, 6 m 9366, 

Norfolk, V A 83505 

M. Fluid HIClFll for Klnj Crib (jii and 
Braided Fin-failed Shrimp. Sled J3.QQ to, 

FlUA’I ITEM HOUSE, F 0 EIok 700, Niagara Fatk 

ELY- H3M- 

WIKKHUfU -Bitmuktri; Fru mutinied eiti. 
lot of suppHei. Sample*, Ida ll!76ft, Minmipoll*, 
Mlmntseta &5417 



mm KOI, fflrw. Llwtun. Free catalog. 
Bacchanalia, Bdk 1PM, birimaulfi, MA 02714 

~ ~W HE MAKEJtS-BEER MAKEM — Free 

3enrlCB-Hari( Selections: Kr*u.i, 

Independence. Missouri. £4053. 



catalog— Fait 
box /AML, 



BEEHMAKEHS, Winemakers, Free Catalog, R«l«. 
Finn! Ingredients, Equipment, Sendee. SPl, Bax 
7B4M. Cbapel WIN. North Carolina 27SM 

BELRLQVfRit Brew American and EunpUft B**f. 
Cow p let 1 Hits. Equipment. Supplies. free Details. 
Quire Imports Lid.. Bapartmerrt PM20A. BOB Canal 
51 1 eei, Hew folk, Hew fort loots 



BACH a(H5 F Cookbook 100 quick, economical 
recipes fur hsfi. Beef, port, poultry. 53.50 and 
sell-add rested envelope, H. Halt, ?A Box 13347, 
Wichlla, Kansas G721B 



savory m e sou he smoked iulnbc in. — Afaso- 

lutvly Delicious. T«jf Friends Wilt Envy tai — Fltt, 
Ho Brae! Directions, Recipe, Mesquite 53.SKJ. 
Warlike Hunch Ent,, 8034 Anfoine, IOfl>M, WousKw, 
Taxis HOIS 



MOMS bailer Savin* Recces. $3.00 Urge USE. 
De I ii[NH u I frodLds, P.O. Bd* 547A, SunnymUtf, 
Can form a 9235* 



WlttlMa HI NC / BEtfl MAH Ilfs Supplies, Eqplpmart 
Free CataiuL;. Wine Hubby, P.0, Box G- 1 04, 
CreemvDod. MA 01880. 

IVERTTHIHC For Wire, Hear, Catalcc: Jim Dandy 
Sales, 90s 303771*. Crncindatr, Ohm. 45130 

■LAND OF WINER — Uniqaa Ate lot — Fanlaillc 
Tasting — All Occuloni — 42 00. M.N.C., Bn 38, 
Etwyn, PA 1M63 



fill ICCim — IE LR, WINE, Make Belttr Beer 

art Marne thin thi can Bury. Alio ExctWent Wine. 
Hava Fun — Sava Monty, The Wintry, pepl. M, CD 
South Cooper, Memphis, TN 38104 



Ilfll-WINEHUINB Supplies. 38 Imaorttd Mtltl 
Free CjIjIdf. Wine A Braw HofcPy, P.O. Box 
Allentown, ft, 18105 



“LIlUEINtl/HOB D DUVERI” Eiiht PWUltr liauturs 
$3.50. Bo ahead hor d'auven Fttnous Cooking SahnOl 
Rtcipfs 13.00/Boi 3W1, L? Jolla, Cal I rami 1 Sjaan. 



CKAMFAAFlI, Cannoiiiaur 1 ! 0*llgtil. Homamadi, 
Sparkling, Cilrui. flycipe |1. DrtiK, Box 4404. 
tni-riaston, WV 25304. 



■HEW Your Own Bverl Initrwllon and recipe 
41,00. lalellil* Shipper, 57Q2 Hr. Sidgecreak, 
Houston, Texas. 77043 

TWELVE Favwltt PtKlpH U.W. Old Fashion 
RtClptJ, NT. 4, BH IBS. HmUiniir, jp l 23801 

Fill iHttajnDH W«™kJ*L bumUkini, 
Supplies, tquipmerrt. IngreftltnU. Vyno* IniluitflES, 
Bui FM74MI, loehesief, New Tor* 14515 

iEEt LflYfJtS — Brvw your own. Ceil cions! Inn- 
penslvrf Free CalalPE. Beer Gear, BtM 2MJJM, 
ianMhl, Michigan 4B90P 

limn dalle tom Peanut Butler Recipes' $3.00 
5ASE . Cam If. Bdx OT1-H5J. Snringheld. Hi|i«(jrL 
&58QI 



itaUEUCS, G Vau M*kn 
9004. Bone, ID 8370? 



$3,50. sweet Men, box 



MOmHINEE Whiskey, cm, V«4*l Miking, lllna- 
traled Manual. Hedpes, 42.D0, Gaurmay, 5133 
FarrtiiM. PhUadflphla. ?h 19129. 



BCLlClDdl CHOCOUTE FIE tECIFE. Original 
$3.00 Marge Smith, 1531 Wnrihwest 29 Si met. 
Oklahoma Cily r Oklahoma 71106 

WJHEHUim — UfJK imwi Fruit Jekt Jue^ 
Recipe JJ.DD Hlsckett, 462-31 St.. Ogden, Utah 

OLD FASHIONED RECIPES Clam Chowder, Chick- 
en Soup— 52.TO f*th P.O. box 63-4703, Margate, 
Fla mu 33BB3 



EXCEL LENT!! OW-wfirld Rntlpn using IneipemiVC 
Chuck Roast. Superb Hovie Specialty fur the Ratftv- 
rateur or Family •SKiimel 53 . 0 a. 5A5E. Nilltati 

EnteniTlses, BOX 1353, Granite Cily, till null S2CMCI 



BUROLAR ALARMS A 
HOME PROTECTION 



nrerEillBHU IIUIFMEHT. Compare Pricatm 
Calatoa /Deceit — JI-<W. fTtefunditie), hKictbr- 
S8Q2PF Santa AnilA, Arcadia, 91006 

POLICE DIALER 5?9.«. Free Calalpe SASCO, 5619 
St. John, Kin lie Cily, Mo. 64123 
BDRCUUtr VICTIMS: NEVE* AUlHJ Learn "How la 
RAMI Burglirt" 14.00. Prevtillan, Bur 3I5IC, 
Culver City. CA 3-3230 

HLTUMHIC - Wllttni - Pertmaler, Quillb (UK- 
Hon. CatH&E ?lc EAC, Box 7rtiJ, Colpradb Springs 
Colorado 8OT33 



ftlMlIsV e i l i i r gr 214 w*>t 57H1 itmt* h*w yot*, h.y. 1001 » 

ry|Hllftr C)il*INR4l AtlvertJaliiB tlwt 1Z12| Ma4l25 Form 

E1CAOUHE FOR ADS:; Copy and Pnymwrt must bw ki by thw 5dh d*y q( th* ind ptwcodlriB monthi ter tho Issue in 
HtiJch tho od it to ■ppMr Sod HHd Q f Oouttled SectJor. 

HOW TO COUNT WORDS: N*ma *nd *ddrw» mu*t ba included *i coundnsi iNd number of Word* ki your *d. E*di 
Wittiai cy numbof uded courkta u 1 word: M.E.Kappol, 24W*tt £?Vk Street. New York, Hew York iOGlSJ: fr WORDS 
cxidae aro not exulted. Phona #:2 WpeSd SymtxxU uwd u keyw we dwyed ter. Ciy or SUDD count tB 1 WOftJ 
each.: New Brurewk*, New Jera ®y: 2 WDrdW AbbrevlalMx» SMCh « C.O.D., FOB,. H.PM., li.SA, P.O., 5x7. 

16mm ere aurried m 1 wood- CP.O.Bw 382 counted « 3 woidij woteter'A imemattonM untbridlcttd Dfdtewy 
wS be L*ed m <W fcdhcwlty ter upoklna, compound word*. Hyphenaikma, aUraviadonq, *fc. Pteue mike checku 
p«y*ble to POPULAR MECHANICS. 



Remittance of $ It encteHd lo cow (nt*rtten(*) In the Kwwfr t Ctaailllcettefi 



Only MO tor 10 wont mlnlrmim 
M OO *sch sddlUotuI word 

BOLD FACE CAPS kM 
SI per word 

(Flr*t Wort : No Change Per bold haa| 
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DATE; 



9 

n“ 

n 

14 — — 

B 

V 

— u — — 

^rXeasiT P flThrri 



~7~ 

TT 

TT 

IT 

~B~ 

IT 

~sr 



X 

T 

Tr 

IT 

3T 

XT 

ft 



.PHONE; 
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Subscription price 
Slashed to $1971 



M oneysworth monthly has stunned 
the magazine world by announc- 
ing an offer of full-year subscriptions 
for Just 12.97, This is as little as some 
magazines charge for a single issue. 

"We're doing this to celebrate our 
Tenth Anniversary; 1 a spokesman said, 
“and to solidify Money 9 worth’s position 
as America's Number One Biggest Pub- 
lishing Bargain. Ever since It began 
publication in 1970, Moneysworth has 
consistently lowered subscription rates, 
while other periodicals have raised 
theirs. We started out at fio a year and 
now we are offering Tenth Anniversary 
Special Subscriptions at THE UNREAL 
PRICE OF ONL Y $197' " 

Moneysworth, which tells how to get 
the most for your money and the most 
out of life, is read by an estimated 
5,000,000. Its chief competitors are Con- 
sumer Reports, which sells for |12 a 
year, and Money magazine, for 114,95. 

How to place your order 

Readers of this magazine who wish to 
take advantage of this unparalleled of- 
fer should send their name and address 
along with 12,97 to: Tenth Anniversary 
Special Subscriptions, Moneysworth, 
251 W, 57th Street, New York, NY 10019. 

Typical of the savvy, wallet-fattening 
articles Moneysworth prints are these: 

Recession-Proof Jobs 
Gan that Are Stingiest with Gu 
How lo Earn 19ft% on Your Savings 
Canada's FREE Land Giveaway 
How to Qualify for Food Stamps 
The Only Diet that Really Works 
The Long and Short of Hair Transplants 
How to Collect Social Security from the 
ILS, and Canada — BOTH 
Are Hay Fever Shots Pointless? 
Mercedes* New "Lifetime" Car 
How to Reduce Exorbitant Doctor Bills 
States with Best Unemployment Pay 
How to Get a Low-Coot Divorce 
The Kinds of Cars Mechanics Own 



How to Hold On to Your Auto Insurance 
How to Turn Boxtops into Gold 
Contact Lenses that CURE Poor Vision 
Happiness Ih a Hick Town 
A Gourmet's Guide to Free Cookbooks 
How to Stop Snoring 
Air Travel at 50% Off 
Today's Soldiers Command High Pay 
Prosperity in Alaska 
Low-Cost laauxance for Non-Smoker* 
Mattresses to Tutu Handsprings Over 
How to Save 20% on Your Food R1U 
Scholar Dollars for the Middle Class 
Where Retirement ft Goes Farthest 
The "Yurt": Incredible $353 House 
How to Get 7 Bestsellers tor Price of 1 
Ski Areas Without Steep Prices 
How to Burn Wood Efficiently as Fuel 
Resumes tha t Get Jobs 
How to Avoid Alimony 
How to Travel and Get Paid for It 
Fifteen Fabulous Free Maps 
Ibm't Sneeze at This Cold Remedy 
Starting a Retirement Business 
Videotape: The Lest Word In Wills 
The World's 199 Best Free Calendars 
landing an Executive Job After 49 
How to Cope with Dunning Letters 
Sailboats that Are Real Winners 
Getting a Job as a Forest Ranger 
The Amazing New Two- Engine Car 

As you can see, Moneysworth is an 
easy-to-follow instruction manual for 
building a better life. Each day, It is In- 
undated with ecstatic testimonials like: 

• “You’re not going to beUeve this, 
but I have parlayed $146 into 190,090, 
due to your informative article on how 
to break into real estate. How can I ever 
express my gratitude sufficiently?'* 



— HX Firtrose; Montgomery, Iowa. 

* "Your advice on Social Security re- 
sulted In a $3,135 lump-sum cash pay- 
ment to my wife and $171 monthly pen- 
sion. The best investment I ever made 
was my subscription to Moneysworth." 
—Dr, Herman Hortop; La Grange, 111. 

* "Your tipon flying to Europe via Af- 
ghanistan saved me $450. You've made 
me a subscriber for life, ''-Charles B, 
Fager, M.D.; Harrisburg, Fa. 

* "Your article on high interest paid 
by foreign banks has enabled me to 
retire in style. I cannot thank you 
enough"— E. Svcnson ; Fallbrook, Cal. 

* "Your news reports on investments 
have brought me, in just months, $12,999 
profit, tripling my money. You can bet 
I'll be a Moneysworth subscriber for 
life."— L. Grey; YpsUanti, Mich. 

* "Your article 'Inaccurate Billing by 
the Phone Company* led me to discover 
four years of overcharges, I got a fi,593 
refund t"— A. DfFUenzo; Bristol, Pa. 

* “Moneysworth's product ratings 
sure stretch the dollar. S bought the 
35mm camera you recommended, sav- 
ing 30%.**— R. Goodrich; Tucson, Arlz. 

* "Your article *Hbw to Avoid Paying 
an Exorbitant Doctor Bill' saved me 
$95. Here’s my subscription extension. 1 ' 

Wagner; Yorktown Heights, N.Y. 

* "Thanks to your article ’How to Buy 
a New Gar for $125 over DEalMR'm 
Cost,' I just bought a Chevy at a saving 
that I conservatively estimate at $350." 
—Rudy L. Grange; Anita, Iowa. 

* "Moneysworth is aptly named. To 
paraphrase Churchill, never have so 
many paid so little for so much."— Dave 
Alpem; Pittsburgh, Pa. 

To toko advantage 

To take advantage of this GIVEAWAY 
offer, readers of this magazine should 
send their name and address with $2.97 
to: Tenth Anniversary Special Subscrip- 
tions, Moneysworth, 251 W, 57th Street, 
New York, NY 10019. 

If ever a publication was accurately 
named, it's Moneysworth. This offer is 
highly recommended, 

E Mwiaywyorlh !Vi '«'j 



HOW MUCH FISHING 

CAN HOMER OKIE DO 
WITH EVINRUDE’S NEW Th 
AND 5 GALLONS OF FUB? 

0 A 

NOTE FROM EVINRUDEi Mites per gallon amt tuitions per hour figures are fine for boat testers and engineers. 

But they don't mean much to ordinary trott-and-seart h. siap-artd-easi fishermen . So wr invited noted fishing writer 
Homer Circle, Angling Editor t if Spurt s Afit'id, to run the ?'/:■ for a wetk — doing what lie would typically 
da fishing an unfamiliar take — and report on u hat he did and hme much fuel he used.* His report follows: 




"It takes a heap of running to find fish during 
dog -day doldrums. And (his wlls I he challenge 
we faced when invited to "wring out" HvLn- 
rude's new Vh hp outboard. 



"A week's fishing on less than a gallon of fuel a 
day? The way 1 fish, without the help of an 
electric motor? Frankly, I doubled it. nay he 
four, but surely not si* days. 



Gayle, my 'child bride' of 42 years, and I have 
fished together over three continents, and rare- 
ly have we found (he fishing tougher. 



"Using a topographic map of Wisconsin's 
N snick agon Lake, we systematically sought 
out bottom strut! ures using a sonar flasher. We 
did not skimp (in fuel but probed as we normal 
ly would under such conditions 



"We fished as we did 25 years BF.. before elec- 
trics. We cither let a friendly breeze waft us 
along an area, or anchored lo fish out select 
spots . or (rolled from one poi|tt lo anoiher. 

1 L To ealch enough fish to eal . we had to hit ii hard 
to ferret out four boldine areas from tine lo four 
miles from the dock. Then, pulling aside 



thoughts of fuel frugally, wc deep-trolled dur- 
ing midday hours seeking a suspended lurtker 



"Mot only did wc use just 5 gallons of gas during 
— the week, we experienced the (lawless pet 
lormance of a thoroughbred. It powered our 
14-foot AlumaCrafl from t'lal lo seal in 
seconds. 



'"I found especially handy two features at the tip 
of the control handle: a kill button, and a 
knurled ring to fine-tune idling. 



"Only on three occasions did this motor fail to 
start on the first pull. All were my fault for 
forgetting to pul the handle control on 'start/ I 
liked the dock manager's comment; 'Sounds 
like my mother's sewing machine.' 

I " Summarising: we pul I : ,v intrude'* new baby to 
(he test and found it totally adequate to all our 
fishing needs. In short: it's a gas-hoarding 
honey!" 

* Of course, your fuel cur isiwption will depend an 
conditions and vrw use of the outboard. 




Warning The Surgeon General Has Determined 
That Cigarene Smoking Is Dangerous loYour Health- 



> Some men taste it all: Rich 
warm flavor. Smooth even 
taste* Solid satisfaction* 

Only from the Camel Filters 

i— i __ f — 1_ * . _ — i 



blend of Turkish and do 
tobaccos. 






